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—Small Folding 1 Table in ordinary Position. Fig. 2.—Ditto, folded. Fig, 3.—Larger Folding Table with Drawer in ordinary Position. Fig. 4. 
Ditto, folded. Fig. 5.—Small Fancy Folding Table. Fig. 6.—Ditto, folded. Figs. 7, S.—Strips of Wood to keep Table shown in Fig, 2 firm when 

extende d. 
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A CHAPTER ON FOLDING TABLES. 

11 y JAMES SCOTT. 


■esent article. It will 


generally be 


thus metaphorically speaking of a well- 
proverb. It greatly worries me when I visit 
any female relation on a Saturday to see the 
„ , , avoidable trouble to which she is put when 

,~pl c f SSITY bs the mother of Invention ; ” house cleaning, hirst, she pushes tables, 
out A have also heard it said that Invention chairs, etc., to one-half of the room, and ha\ 

not the only child of Necessity, although after sweeping and scrubbing, she transfers 
- ■fa* k a u r Sorted that it is what may be them to the other part of the room 
f , the eldest child. Among the other | finally, after having exhausted her patience, 

q. le l? °t Necessity are to be numbered j she places them in their original position, 
is tf Va ^ l011 i aUt ^ Robbery ; but although she : What a blessing if, for the time being, she 

still fh L ° taer these undesirable children, i could summon to her aid some fairy who 
j(Ssjjij ‘here are other mothers who have ! would stow them away in his waistcoat 

, 11 of the same names, and among I pocket 
t> , n j us t be included Idleness. Necessity, then, to a certain extent is the 

put A must tackle my subject, instead of cause of my designing the tables shown in 


worn the pi 

found that the folding tables already in the 
market are fancy articles for the drawing¬ 
room ; or, if an extending table, the 
times—cumbersome screw dining-table. 

e never seen such tables as I have shown 

will be found the 
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*1 


to fold. Hits. 1 and 


o 


o 


and, I most useful. 

I will do my best, then, to give the reader 
sufficient details to enable him to make 
any of these tables himself, if he feels so 

inclined. 

Particulars 


s 


* 


I ■ 


1 1 




to wood, preparing, and 
finishing, are to be found in articles already 

published in Work. 

Fig. 1 is in. high, from the bottom of 
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leg to the top of the table. The top is The fancy table represented in Fig. 5 the blank spaces between the printed 
3 G in. square, and is divided into two parts: differs somewhat from the usual run of 1 matter. These forma are kept instock at 
one 29 in. by 30 in., the other 7 in. by 36 in. folding articles. In things of such a the more important post-offices, but may 

The large flap falls downward, and needs character, the aim in the design is to be obtained through any money-order office 
to be very strongly hinged to the smaller supply a table that will fold flat together, on prepayment of the value of the stamp. 
one ° without one of its parts uecessarily being In tilling up this form, the one point 

The legs are turned from 2*-in. stuff, the disconnected from its fellow pieces. Another which will specially require attention will 
. blocks of which should be 7 in" long. Those advantage to be gained by the use of table, be to determine the class to which the 
attached to the smaller top piece should bo . Fig. 6, is tliat it will bear almost any design will properly belong. Designs 
: very firmly joined. Those on the opposite amount of weight upon it when closed. which have to be carried out in different 

side must not be fixed at all to the top. The top and the bottom board should each substances, or which are to he applied to 

The' two end pieces which form the two be 1} in. thick, the former being 36 in. long different kinds of articles in the same sub- 
imraovable sides should be 1 in. thick, 5 in. by 18 in. wide, and the latter 36 in. long stance, have to he placed under different 
deep, and 31 in. long. This length allows by 13-J in. wide. The four legs should each classes. Thus designs in or on paper 

for joining it into the leg block. For the he 27 in. long, 1 in. wide, and 5 in. thick, generally come under class 5; but paper- 

two movable_that is, folding—sides we The fretwork should be firmly joined be- hangings are an exception. There is a 

require four pieces of the same depth and tween each pair of legs, thus fastening them class for bone and ivory, a class for jewel- 
thickness, and each 15 in. long. Two of together. A hole should be bored through lery, another for metal goods not included 

these form a side, and care must be taken the top of each, to admit a rod in each pair under jewellery, and so on. For full r *j 

to firmly screw the hinges on. I have shown 16 in. long. These rods should be fitted in information upon this_ subject it will be 

some of the hinges on the surface of the after all the other part is put together. well that every person intending to register 

wood, but they may be so fitted as not to The framing should be -J- in. thick, 11 in. a design should obtain a little pamphlet of 
be seen, as my reason for thus showing than deep, and 34 in. long, on each side of the instructions, issued by, and procurable 

is merely to indicate their position. table top, underneath; but no framing must from, the Designs Branch of the Patent 

The top should bo -if in. thick, and should be fastened on the ends. Each side piece I Office, at the end of which he will find a 

overlap the outside of the leg blocks by A in. should be cut through to allow of the free ! table of the different classes and the sub- 

Tlie framing, according to the requirements, movement of the rods above mentioned. At j jects contained in them. It should be 

should be lunged and joined to the middle 10 in. from the bottom of each leg should be observed that the applicant will have to 

of each block. a projecting niece of wood, through which a state whether his design applies to shape 

To keep the table in its expanded position hole is bored, corresponding with a hole in or pattern. This is not always easy to 

a strip of wood 1 in. thick needs to be the thickness of the bottom board, and decide. The writer has more than once t 

fastened on the large flap, underneath, and through which a wooden or iron peg is beeu obliged to claim both, and his claim j 

13 in. from its outside edge, driven to act as a pivot. has been allowed. The remaining matters , 

Of course, it is impossible to provide this There are numerous methods to enable in the printed Form E are so simple that 
table with drawers; hence my reason for the table to be kept firm when being used, no one can be in danger of making mis¬ 
giving Fig. 2. That which I have shown is as simple as tabes in filling up the blanks. 

This represents a table 4 ft. 8 in. long, by needs be: it is merely a hook, the upper As regards the drawings, the stringent 

3 ft. wide, and 29 in. high. The top is divided part of which moves in a kind of staple, and regulations laid upon the applicant fora 

and firmly hinged in the middle. The fra in- secures the legs from falling together. patent are not insisted upon. The drawing < 

ing, etc., of each half is precisely the same, This table will look well painted in cither or print must be in a permanent ink, but 

so that it is only necessary to describe light or dark enamel. The two larger ones it is allowable to shade it with washes, if j 

one half. I have intended it to have two should he made of deal, with mahogany or these will serve to render the design more 

drawers. oak stained or solid legs. distinct and definite. 

The framing at each side should be 2 ft. _, , In addressing communications to the 

3 in. long, by CA in. deep and ^ in. thick (see comptroller upon designs, the words Patent 

Fig. 3). The framing on the end should be THE REGISTRATION OF DESIGNS Office Designs Branch should be used. 

6A in. deep and 31 in. long. This end piece AND TRVDE MARKS. Any person seeking to register a trade 

should be so made as to leave a space for nr mark is advised m the official instructions s 

the drawer 5 in. deep and 28 in. wide. * not to go to any expense in engraving un 

Now we require something to keep our he has ascertained whether the design or - 

table from collapsing when it is extended. Protection of Demgns-Drawisgs Required- that purpose which he proposes to submit % 

First, we must deal with the two backs n l a ss nS c ation of SSi g £-T h.u>e Marks wil1 or , !**? n °* be acce P ted - l n ord< ?-*? m 

whicl come together in the middle of the —Difficulty ‘ in Finding Novel Ones— learn this he has to procure a form, vihi _ ; 

table, and which can be seen in Fig. 4* It 1 Drawing Esquired—Rules and Informa- he will obtain from the post-office as 

can be a solid piece or out oat as I have tujn. ■ the previous cases, make ms formal a PP __ 

shown, but it must have a hole cut through The registration of a design is a much more tion, and submit his design, in 

the centre. Fig, 8 shows a thick piece of simple thing than taking out a patent, classes of goods few things are niore^ _ 

rounded wood, which, when put through the What we have to do in the first place is to cult than to secure a new* trade *h 

two holes, will be sufficient to keep the table provide three pieces of drawing paper, simple as the matter may SGeni- * 

firm, if it is made the same thickness as the each measuring 13 in. by 8 in., and to make writer’s experience has cruelly een 0 „ 
diameter of the holes. ; on each a drawing—the drawings being fac- in connection with trade mar 's or 

Next, we must give attention to the legs, similes of each other—in Indian ink, of the These come under the same class_ , 

Each pair of blocks will have to be cut so article or pattern which we desire to have field goods (cutlery); no mar f m ft,* 

as to receive the rod (Fig* 7) which passes protected. On applying for patents dupli- fore be accepted by the con *P_ _ _ *", 

through the first block and into the second, cates have to be sent in, but in this case appearance of which m any way PP_, I v 

where it turns in the same manner as a key triplicates . _ a mar k already secured by any ^ -l 

docs in a lock, and will be n firm support Should the design be fairly simple In out- saws, files, or suck-like ma cr \ . alJX 

for the legs. The blocks should be rounded line or pattern, we cannot do better than the goods of the needle m i . 

off on their tops, and connected with the make the Indian ink drawings; but should in no way be mistaken tor _ j_ bowd 

framing by an iron or wooden peg, upon the reverse be the case, and especially if our those just mentione * we , , i ^ 

which they work ns a pivot. It must be design will have to be printed for other drawing after drawing reje ^ 

remembered that the deeper the rods are purposes, time and labour will be saved by comptroller, because i r \l 9 A by a x 
fitted in the blocks, the more solid support Laving it engraved or lithographed, and appearance upou some 0 ther 

they will afford ; and if it is not considered having three copies struck o ft, without word- member of the Cutlers o , {< mark 

too much trouble I should advise the maker inq or trade mark These we may paste metal worker, io j XT)e ^ 

to have legs with a block a good distance upon our sheets of drawing paper instead , may therefore be a fcgtitrex 

down, and have another pair of rods to fit of making drawings* could ms trade 

into these. We have now to apply at the Post Office of high reputation m the neediemar** 

As tluH table will occupy nearly 5 ft, for Form E (Patents, Designs, and Trade after com passing heaven . mark iff 
space when extended, its folding will be ft Marks Act, 1883 and 1885)* It will be a new and k^vnself mt& 

great advantage, as tlio space it will llien stamped with a red stamp, across which the obliged at last to 

take lip will only be about 15 in,: so that, word u Design 3> will be printed in black; dragonfly! k 

perlmpH, it will bo worth while to spend a for this we shall bo charged 10s. In its The form ^hic PE 

good amount of labour on it | margin we shall find directions for filling in cure will be that m 
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2 ft. wide, make it in four strips of 6 in. 
wide each, or in three of 8 in. wide. It is not 
necessary to plane to thickness and width, 
but it is a neater method. At least, the 

strips should be planed to a parallel width 

to make the slightly open joints, say in. 
open, of about equal width throughout. If 

they are not planed to thickness, then the 
best plan is to make one face true and 

gauge and rebate narrow faces on the 
opposite side to take the battens. 

The battens should be stiff 1 . They may 
measure from 3 to 4 in. in width by in. 
or II in. in thickness. They will be screwed 
to the strips in such a way that a slight 
amount of expansion and contraction will 
be allowed to the stuff. To do this, make 


Trade Mark” printed across the stamp, 
ft ud tbe charge for it will be 5b. It will have 
blanks in the printed matter to be filled 
in ^cording to the directions given, and 
in ^he middle will be a blank square. 

With this two other forms (duplicates) will 

be given to the applicant, each with a blank 
square in its centre, and in the blank 
squares of all three papers, drawings of the 
proposed trade mark must be affixed. 

* On the stamped form will have to be 

stated the class of goods for which the 
trade mark is wanted (for instance, if for 
needles it would be class 13), date and signa¬ 
ture attached, and all three forwarded to 
the Comptroller of Patents rade Marks 

Branch. , , , Al 

When about to register a trade mark, the 

applicant will do well to procure the small 

book of rules issued for his guidance, price 

Is. It is sold by ten London houses, ot 

which that of Messrs Waterlow and Sons, 

Parliament Street, is one; in Manchester 

by Messrs. Palmer and Howe, Bond Street; 

in Edinburgh by Messrs. A. and C. Black; 

and in Dublin by Mr. Alex. Thom, Abbey 

Street. 


somewhat different character. Work is 

marked out on the lining-off tabic, and small 

work is built up thereon, oris taken thither for 

checking the accuracy or otherwise of lines 
and centres. The true and only legitimate 
function of the surface plate is the testing 
of faces and edges to which it is desired 
to impart the highest possible degree of 
accuracy. The functions of the two being 
distinct from one another, they are prepared 
by different methods. In their general 
form they arc similar, consisting in each 
instance of a broad plated surface, well 
stiffened with vertical ribs underneath. 

But while the lining-off table is simply 
planed over, and so left, the surface plate is 
planed, filed, and scraped. The former is 
the screws a slack fit in their holes in the I approximately true only, the latter abso- 
lmttens. Put two screws from each batten ; lutely so. The general truth of the broad 

into each strip, arranging them diagonally, area alone of the former is of importance; 

and about in the position shown in Fig, I, in the latter every minute localised section. 

It would be as well lo let the board of area is in the same absolute plane with, 
remain at this stage for a few days before the rest. The former is easily and quickly - 
planing it over, in order to allow any twist prepared, the latter involves the labour of 
due to the exposure of the new surfaces, many days, perhaps of weeks, 
and the tension caused by screwing the Unless the aia of a true surface plate-. 

parts together, to develop itself. already in existence is available, it is abso- 

To plane it over true, we require the lutely essential to perfect accuracy that 

assistance of a straightedge rather longer three surface plates be made, 
than the board, and of a pair of winding ever, is a task in which three skilful ama- 
strips. In a board of this length there will, tear metal workers might well engage and ‘ 

unless the stuff is very thick, be an amount take equal shares in the expense and labour, 
of elasticity which will permit it to accom- For all work of large and moderate size, 
inodate itself to some extent to the bench, surface plates are made of rectangular and 
or trestles, on which it is laid. For this oblong forms ; for very small work they are 
reason the stuff should be thick, not less often circular (Fig. 4). In each case pattern!} 
than 1 \ in. in a board of the length we are required, and they are to be constructed 
suppose we are making. And always before so that the face shall be cast downwards, 
building up anything upon the board, it It is best for this purpose that the stiffening 
should be levelled on the bench or trestles ribs be only dowellcd upon the plate, and 
with wedges or blocking pieces, using wind- they will be thinner upon the top edge than 
ing strips and straightedge for the purpose at the bottom. If the plate is large, dia- 
of testing. To plane the hoard over, in the gonal stiffening ribs (Fig. 3) will be required 
first place the bench should be true, so that in addition to those which run round the 
the board may be laid upon it in the most edges. If the plate is small, say 15 in, or 18 in. 
favourable condition. Its surface is then long, hand-holes should be cast in the two 
tried with winding strips, the strips being end ribs to lift the table by. If large, say 
placed transversely near the ends. The two feet or over in length, handles of 
straightedge is then tried lengthwise to wrought iron are screwed in (Fig. 2, n). 
check condition of surface which lies be- But such tables are only used in large 
tween the extreme ends just tried with workshops. The design shown in Fig. 3 
the strips. will answer very well for tables up to about 

The surface may be free from twist as 24 in. long. The drawing is proportional for 
tested with the strips near the ends, but the any dimensions below 24, so that a table of 
intermediate portion tested lengthwise may any length, from say about 8 in. x 6 in., 
be curved more or less, being either convex I which is about the smallest that is worth 

Or the surface longitudinally | one’s while to make, upwards to 2 feet, can 

be scaled from the drawing. 

The oblong tables are the most useful. 

true, not only longitudinally, but also J The rectangular surlace is handier than the 
diagonally, when tested over cross corners circular, and the edges afford a convenient 
with the straightedge, then there is no base for the trying of the square across, 
winding. To face the board true, the try- But many small circular plates are made 
ing plane must be sharp, and its iron ad- (Fig. 4). They are then commonly of ttie 
justed as straight across as it is possible to form in Fig. 4, the three legs enabling their, 
work with, and set line. A board made of to stand steadily on an uneven bench, 
well-seasoned stuff, put together in the way The making of surface plates is not an 
described and shot true, should last good essentially different operation from that of 
in constant use for from six to twelve straightedges and winding strips, 
months without requiring to be reshot. Having received the castings, grind over- 

In making these boards there is no the surface and edges to see it they are 

attempt to check one with another as in the sound before spending any other labour 

straightedges and surface plates, the direct upon them. Then if they can he planed • 
tests" of straightedges and winding strips over in a planer or shaper, so much the 
being sufficient for the purposes for which better. If not, go to work with coarse file 
they are required. It is essential, of course, and straightedge until the surface of each is 
that the winding strips, etc., used in testing reduced to a fairly level condition, 
be themselves as true as possible. If the surface plate is of small size, the 

Surface plates and lining-off tables are file may follow immediately after grinding. 

made in various forms and sizes. The If it is of moderate or large size, and in any 
lining-off table is used by the metal worker case if its surface is uneven and rough, 
for the same general purposes as the joint it must be chipped before the file is 
board of the wood worker. The proper employed. The chipping should be com- 
functiou of the surface plate is of a I menced with a narrow cross-cut of about I in. 
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HOME-MADE TOOLS 

BY J. H. 


Joist Boards and Surface Prates. 


Joint boards or surface boards are used by 

engineers’ pattern-makers, for the buildin 

up of work which is jointed or parted into 
two or more portions for convenience of 
moulding. Thus, in making an engine 
cylinder by the method of lagging, the 
first half pattern is built up with its joint 
face upon the board, and afterwards the 
second half is built upon the first. The 
reason why a board is used is twofold. First 

it is usually truer than the bench; which, 
although true.in the sense of being free 
from winding, is not usually free from local 

inequalities and roughnesses ; and second, 
the ouilding up of work often necessitates 
the use of screws, staples, or other^ tem¬ 
porary attachments which it is not desirable 
to insert in the bench ; and also glue from 
the glued joints drops down from the work, 
and would make the bench in a mess. 
But the joint boards being true can be kept 
so by occasional shooting, and any dis¬ 
figurement due to nails or dogs is of little 
or no consequence. 

These joint boards are used for a variety 
of other operations by wood workers. They 
not only afford a true basis for building up 
work, but also for taking vertical dimen¬ 
sions by means of rule and scribing block, 
checkins 

bevel. 


cr 
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i 










- h * 


or concave, 
may be straight, but the ends winding in 

relation to one another. If the surface is 


or adjusting faces with set square 
for lining off centres and dimen- 
■ sions, and sometimes for drawing out work 
. upon. They are to the pattern-maker what 
' the marking-off table is to the fitter. 

;- A joint board (Fig. 1) is necessarily made 

if: several strips of stuff. A piece of board 

in one width only would shrink and curve 
out of truth to some extent, in spite of the 

coercion of stout battens. Ma.kin 0 _ 

board in narrow strips, and uniting these 
with battens and open joints, shrinkage 
' swelling due to atmospheric influences is so 
I ? ery much localised that the general level 

>• remains true for an indefinite period. 

I A. joint board may be made to almost any 
f dimensions according to requirements. It 
I, will generally be more convenient to have 

it oblong. Perhaps the most generally 
6; useful dimension would be from 4 to 5 ft. 
feiong, by about 2 ft. wide. Supposing it is 
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m width, cross- tew» —ra until it w 

hutching the sur- fBWStt3g&lgBSa&5ig ? BM mere film cL 

Face with a senes jgggi j • jj,',; coloured oil, and fl 

grooves. ^ T h o ii |t|j|l{ this wil 1 be super* a 

truth of the K P® fluous. It in be 

grooves from edge ter in the latest 

to edge will bo MB stages to trust 

tested with a : tA' 1 ?: ^ _ Mm simply to the «m 

straightedge. HSK^^%553&g§SHP&^3 ,te*a*wt Wra tact of surfaces, 

Afterwards, the L: the polish 

metal bet ween the KlN duced by the 

grooves will be ill bing of the me* ' 

removed with an ]£^gs^ I& W . -—_>=*=, -^-r ^ A BBfl talhc surfaces .■ 

ordinary broad- ^fcgj fflHfl upon one anothev 

faced chipping Mj [i; I Iffl being sufficient 

chisel. When Ife to indicate the 

chipping near the ~ - u HJl'il higher points. At * 

edges, do not cut Fig. i.—Joint Board in Flan seen from the Back—A, End View. the last stage the 

outwards towards _ _ surface of the | 

the edges lest they become broken out, how small a portion of the colour will be plates will be covered with these points, iin- 

but strike inwards. Test the general level transferred from one to the other. Such parting that lustrous appearance common 
from time to time with a straightedge, being the case, we shall have no difficulty to all scraped work. 

and get it as accurate as possible with whatever in selecting the higher-coloured So intimate is the contact of surfaces 
the chisel, because it is quicker and easier portions, and removing material with the in plates which have been prepared with the 
to chip than to file. It will also be found j point of the line-cut file, and this alone will utmost perfection, that tiie upper one is 
that by cross-hatching, it is much easier occupy us some considerable time. By-and- capable of lifting the lower. Professor 
to get below the hard sldn, and a truer by, when the colour becomes more equally Tyndall attributes this to molecular attrac- fl 
suriacc can be obtained in less time than j distributed, it will not be easy to localise tion rather than to atmospheric pressure, i 
by using the broad chisel in the first place. tlie action of the file, and it is at this crucial because the same effect follows in vacuo as 

In the first rough stage of filing, when the stage, therefore, that the scrape has to be in air. In surface plate3 not prepared with j 

chisel marks are being obliterated and the brought into service. By means of this this high degree of accuracy, there is never „ 
surface brought to a general level free from tool the most minute localisation of action theless r very sensible force required to pull 
winding and curvature, no special pre- is possible, and the only limit to its use them asunder. When the plates are put 
cautions arc necessary except the testing is the patience of the operator, as under the j together, the upper one floatt for a while on 
with straightedges. When the finer files action of the scrape the number of minute an interposed film of air, and when this is 
arc brought into requisition, their efforts points of contact made between the several squeezed out, it requires a good pull to 

will have to be more precisely localised, and plates increases, the action of the scrape I separate the plates, unless the top one ia 

red lead paste will be smeared over the is more and more localised, and the red i slid sideways off the lower one. 

straightedges, and transferred thence to the ! lead mixture is made thinner and thinner 
surface of the plate. 

Not until we have done all that can be 
done in this manner is there any advantage 
in testing the plates by mutual contact. 

This will be done when we arc using the 
superfine file and the scrape. 

At these stages we shall get each plate 
first as true as possible, quite independently 
of the other, and then test each 
by the others. 

It will be rather surprisin 
when these plates, to all ap 
pearance true when tested singly 
by straightedge, arc brought to 

gether in succession with red 
lead on their faces, to note 
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After taking so much pains to produce ! 
true plates, we can not do ot a erwise than treat ; 

them with consideration. Work should not j 

be tumbled about or hammered- upon their > 
surfaces. If lining out is done for the sake j 
of convenience upon them, care should be 
taken not to scratch or otherwise impair 
their smoothness. They should be wiped ‘ 
clean with waste or with a wiper after use, 

and when not in use should be j 
covered with a wooden cover 
as shown at A in Fig. 2, in posi¬ 
tion on the snrface plate. Tlie \ 

cover consists of a 

fully jointed if necessary, 
account of size, with a ledge 
screwed on round the edge. 
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Fig. 2.—Cover (A) and Handle (B). 
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of the teeth, will be equal to the corre- 


accuracy of the solution. It is 
now to be found what law is established to 
erefore, to find points in the side guide us in determining the suitability of a 

so that it shall work curve for the sides of teeth. 

in that in every position a line drawn from the 

Placing the point of contact of the circumferences of 

as a centre, open the circles to the-point of contact of the 

teeth will be a radius at that point to the 
curve ee 1 , and therefore (from the properties 
of circles) it will be at right angles to the 
curve ed at that point; and because the curve 
dd‘ touches ee' at the same point, the said 
line (c« for the position shown in the figure) 
will also be at right angles to dd'. We 
arc 1 therefore find as the condition to be 

satisfied in order that the circles, e, f, may 

be made to revolve by the surfaces dd' ancl 

i as a centre, with it as radius draw j ee’ precisely as they would by the friction 
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When one shaft is required, to be driven properly with dd 1 , and remain always i 

contact with it, proceed thus: 

_ „ . . , compass-point at c „ „ _, _ 

_ not to be relied upon, and, whether for the compasses till the pencil touches the 
li g ht or heavy machinery, toothed or spur nearest point of the curve dd, and draw the 

__J must be used, and these so con- arc c£); then take in the compasses the 

structed that they move together in exactly shortest distance from point 1 in circle e to 

dd\ and using point 5 in circle F as a centre, 

_ . draw the arc 9, 10, meeting e9 at 9 ; in like 

tact of their circumferences. To determine manner take the shortest distance from 2 
1 the form of tooth by which the required to dd’, and from the centre 6 draw the 

motion can be transmitted is the question 10, 11, meeting the arc 9, 10, at 10; then 

now before us. In Fig. 1 let e and f from 
represent two circular discs of which the from 
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Fig. 4.—Train of Wheels. 
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Fig. 2.—Method of setting out Teeth 
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Fig. 3.—Involute Teeth. 
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are at a and B y and let them be in the arc 11, 8, meeting 10,11, at 11; and then of their circumferences, is that a straight 
contact at the point c ; then, assuming that the points 9 y 10, II, 8* will be points in line drawn from the point of contact e of 

■ 13 5° P art]C ^ ar resistance, if one disc the side of a tooth that will remain in con- the teeth to the point of contact c of the 

db turned, toe other will revolve with it by tact with the curve dd during the revolution circles must in every position of the point 

'reason of the friction at c* Upon the disc of the discs through the arc c4. The more | ebe at right angles to the surfaces i 
E let there be a tooth, the face of which is of these points that are taken, let me say, 

6Qown by the curve dd\ which cuts the circle the more correctly will the form of tooth As we may take an infinite number ot 
E in the point 4. Divide the arc c4 into be given* points between c and 4, it is evident that 

any number—in this case four are taken—of As in this lies the proof that the teeth can the radius is continually changing for the 

qual parts, and mark off the same number be made to work together concurrently with side of the tooth, and therefore a curve 
oi equal parts on the circle F from c, making the natural motion due to mutual contact j made up of circular arcs will only approxi- 
mearcce equal to the arc C4. Now if the of the circumferencas, and therefore can be mate to the strictly correct form. Th 
r uiscn be turned in the direction of the arrow used to make one disc drive the other in the are ? however, some curves which may be 

tne disc f will revolve in the direction of I same manner as, but without, the contact of ! easily set out which answer exactly to the 

ie arrow % y and the points 2 and B, 3 and i the circumferences, I strongly advise the ! conditions required, and these, and the 

i* ana 4 and 8 ; will successively come student to set this problem out on strong methods of applying them, I will now 
^getiierat the point c. Now it is required Bristol drawing board, so that it may be describe, premising, however, that the circles 
Wr p a j e a toot h which, fixed on the d isc f, I Tiijids into ri working morklj this method of t 3. od f, w liich would bo in contnct if there 
^^ 11 , curing thi3 movement, remain in con- investigating such matters impressing their were no teeth, are called the pitch-circles, and 

with, the curve dd'. It is evident that, results firmly on the memory, besides con- that the part of the edge of a tooth outside 
. , --- - r—ion, the distance from vincing the inquirer by the most satis- the pitch-circle is called its face, and that 

* pomt of contact, c, to the point of*contact factory of all proofs—ocular demonstration part within, ita flank. 












S 1 




1 






m 




- 




• ■ 


£ 


in contact 


d 


' 




.?L 


- 


]%_? 








4- 




r '*L 


r 


ft 




r 


e 


I 








ere 


r- 








7 




■> 


* 


-t 


n :<■ 


I 1 


& 


A: 


t 


* 




m 






r : 


p* 












The Work Magazine Reprint Project (-) 2012 toolsforworkingwood.com 










*v 








T 






* 




iff*.-: 














' 1 




I 










- 






■ 



















































H, 


' JS GP;. 




i' 


1 




• n 


■a: 






* v* 




H * 


. 


* 


mi 


j * 




r 


fS 


j' 




mp 

' it i 

A 


(C , 

- 

■ 

* 


Too thed Gearing . 


582 


[Work—November 30,1889 


t 


-j' 


— 




fixed a tracer, by meam of which tho edge the tooth off at the root like a bracket of 
of a tooth, rs, is marked. ' . 

All the teeth of one wheel will, of course 
he of one size and shape, and therefore 

template having been made for one it can 

be used to mark them off all round the 

wheel. 

The object of toothed wheels being 
usually to transmit work with certain 
modifications of speed and pressure, it will 
follow that two teeth in contact will be 
subjected to the same force, and will there¬ 
fore require to be of the same strength and 
thickness ; lienee in a pair of wheels of 
different sizes the numbers of teeth on each 
will be proportional to their circumferences, 
is caused to roll upon the inside of the pitch- and therefore to their diameters, and the 
circle, and has a tracing-point in its circum- number of rotations made by the wheels 
fere nee at/, it will draw the curve gef the will be to each other in the inverse ratio 
radius of which also will be at any point a of their diameters ; for it is evident that if 
straight line drawn to the point of contact two discs are in contact, and the circum- 
of the circles. Thus wc have obtained one ference of one is half that of the other, 
side of a tooth, abged t of which bg is the the former must turn round twice to pass 
face and gc the flank ; £ and f are termed over the circumference of the latter ; and 

the generating circles, and ab the base. 

mathematical language, the upper curve ebg 

is known as an epicycloid, and the lower, 

gefy as a hypocycloul, and teeth thus set out 
arc known as epicycloidal teeth. The same 
generating circle may be used for both face 
and flank of the teeth, but this is not neces¬ 
sary; but it is necessary that the faces of to engage with every tooth of the larger, 
the teeth on one wheel shall be described by So' the-rule for velocities of two wheels 
the same generating circle as the flanks of working together in gear is —the numbers 
the teeth on the wheel working with it. If of revolutions per minute of the wheels are 
any number of wheels of different diameters inverse!g as the diameters of their pitch- 
are made, and the teeth on all of them are circles, or are inverse/y as the numbers of 

described by the same generating circle— their teeth. Thus, if a driving-wheel is 6 ft. 

both flanks and faces—these wheels will in diameter, and the driven wheel is 4 ft., 

work promiscuously together, the teeth of the speed of the driven wheel or follower Working with these proportions, a simpler 
any one of the wheels being suited to work is equal to that of the driver multiplied rule can now be found for determining the 
. with tha teeth of any other of them. Before by its own diameter (or number of teeth), thickness of the teeth. Divide the pressure 

tactically and divided by the diameter (or number of upon the tooth by 480 times, the breadth 

in inches, the quotient will be the thickness 
In a train of wheels the relative speeds of iu inches. Let awheel be required to carry 

force of 3,(X)0 lbs., the breadth on the 
face of the wheel being 5 in. ; then 3,000 J 
divided by 480 times 5, gives 1£ in. as the 


resent part of the 

which it is 


In Fig. 

pitch-circle of a wheel upon 
required to set out teeth in accordance with 
tho principles laid down above. If upon 

the arc ab a circular template, E, is caused 

to roll, and this template is fitted with a 

tracing-point at c, then as the template 
rolls in the direction of the arrow the point 
will describe the curve ebg, and at each point 
iu the curve its radius will be a straight 
line from the point of contact of the tem¬ 
plate e and pitch-circle ab, one of these 
radii being shown at ce in the diagram ; 
this curve therefore fulfils the conditions 

required for the proper working of the tooth. 

In similar manner, if a circular template, F, 


let ab rc 




o 








beam-end projecting from a wall the same 

distance as the tooth from the rim of thf* 
wheel. 

The strength of a tooth to resist fracture 
in cross-breaking varies as the square of its 
thickness, and simply as its breadth, and in¬ 
versely as its length. It, then, all the dimen¬ 
sions are given in inches, its breadth multi¬ 
plied by the square of its thickness and 
divided by its length, and the quotient 
multiplied by a constant according to the 
material used, will give its working pressure- 
or, putting it in a more convenient form 

for use, to find the thickness of tooth 

required, multiply the pressure in pounds 
upon it by the length of tooth, divide by 

the breadth of tooth and by 800, and take 

the square root of the quotient. This is 
based upon taking one-tenth of the break¬ 
ing weight as the safe working load, for a 
tooth of good cast iron one inch in every 
direction will break with 8,ouo lbs. at its 

extremity. 

There are certain proportions of depth 
and other dimensions to the distance from 
centre to centre of the teeth—this distance 
being called the pitch of the teeth—that are 

. practice, and to these 
work it is best to keep. 

other, the smaller wheel must revolve twice | Calling the pitch 100, the dimensions are 

relatively as follows : 
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In ] as the teeth cause the wheels to act in 

jreeisely the same way as if they turned 
iy friction of their circumferences, the 
same will be true of toothed wheels ; and, 

moreover, it is obvious that if one of two found convenient in 
wheels lias twice as many teeth as the for all ordinary 
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Fitch of teeth ... 

Depth 

Working depth 
Clearance at bottom ... 
Thickness of teeth 
. Width of apace 
Play 

Length beyond pitch-line 35 
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proceeding with the work of n 

©signing the wheels I will describe another I teeth) of the follower, 
form of curve which also meets the required 

conditions, and which has some advantages the shafts at each end of the machine 
in certain cases; they are called involute say, that of the last to that of the first or 
teeth, and their form is described by the driving-shaft—will be found by multiplyin 
unwinding of a thread from the circumference together the ^lumbers of teeth in the sue 
of a circle, cessivo driving-wheels, then multiplyin 

_ In Fig, 3 let a and B represent the pitch- together the numbers of teeth in 
circles of two wheels, of which the centres followers, and dividing the former by the as 
are at c and d t and let the dotted circles latter. For instance, let Fig. 4 represent 2£ in. 
klf and chi, drawn about the same centres, a train of M'heels, a being the driving-shaft; teeth 2y\j in., of w 
have their diameters in the same propor- to which power is communicated through will be beyond the pitch dine, 
tion to each other as are the diameters of a crank, E. 

the circles a and b. Join erf/ then < 7 , the | Upon the shaft a is keyed a toothed I of the pitch-circle LUimi 

point where the line cd cuts the circum- wheel, u, working into a wheel, ft, which, Thus, suppose the smaller wheel of the g 

lercnces of the circles A and B, will be their together with wheel U is keyed on to shaft pair required is desired to be about 3 fe8p 
point of contact : ef, a line touching both b; the wheel b* gears with wheel c on shaft in diameter, that would give a circnnoh * 
circles eM and £//, will pass through the c T on which is also fixed wheel d % gearing ference of 3} multiplied by 3 (3f being tne 

point of contact, Let u be the end of the with wheel d. The drivers in this train ratio of the circumference of a circle to . | 

flexible line, iteh t wound round the circle ehi t are a, b\ and c\ and the driven wheels or its diameter), equal to 9J feet or ll&r 

aud_also let it indicate the end of another followers are 6, c, and d. The number of This will not quite fit the jntch* 

flexible line, ufl , wound round the circle klf } revolutions per minute of the shaft a being for a little more than 54 teeth ; It/ % 3 
and at tlie ends of these lines describe given, the number for shaft d will be found it must be made for either 54 or 55 
respectively the tooth-edges mm and nn, by multiplying it successively by the dia- If the ratio of numbers of^revotutmna 
touching at it. Because en is the radius of meters of a, ft, and c\ and dividing the the wheels is a whole number. 1 1 a ^ 
the curve mn i afc the point it is at right product by the diameters of ft, c f and d . matter which number of teeth 

angles to it at that point ; and because that Let a — 20 in., b — 45 in,, ft'— 25 in,, but if it Is any fractional name, 

is also the point of contact of the curves mm c = 5u in.,, d = 15 in., and d =30 in*, and must be considered in deciding 

and nn, it is also at right angles to the cun - e the number of revolutions of the shaft a = number of teeth to.be adopted^ onpt* 

nn; it also touches the point of contact g ! 60 per minute ; then 60 multiplied by 20, for instance, the pair of wheels isrcq^_ 

of the pitcli-circles ; therefore tlie involute by 25, and by 15 =450,000 ; and this divided to reduce the speed hfliwWl 

curves mm and nn fulfil the conditions by 45, by 50, and by 30, gives G} revolu- tions per minute; then the mimne v, 

required for the edges of the teeth of wheels tions per minute as the velocity of the teeth in the wheels wul pe ' 
required for the proper working together of shaft 1 >. which give the same ratio juverce^ 

the wheels of which a and b are the pitch- Tlie proportioning of the teeth to the stmin oa the teeth of tne driven , 

circles* These teeth maybe easily set out work to be done must now be considered, of course, be the same && on ^ 
by means of a template, c, to which is and this will be done 011 the supposition driver; but it will be greater 011 
attached by the screw v a spring, oj>g that the whole pressure transmitted by the wheel b* than on those or w ^ 
fs an arc of tlie circle i, and the edge of wheel falls upon each tooth in succession, portion as th& radius 01 ois 

the template c is made to exactly lit it, t and so is entirely supported by one tooth* that of ft. This toUows n© 

being the centre. At r on the spring is The tendency of the force will be to break [ the lever* 


s 






a 




k - 


diviaed by 4m times 0 , gi 

required thickness of tooth. 

... 0 As iu the table ^ r l l I # 

the I of the teeth should be to the thic 

100 to 45, the pitch in this case will be 

and the length or depth of the 

hich length 
/ The pitch 

having been determined, the circumference 

ust be made to fit it- 
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and cleaned, but if you choose to do so, see 
previous chapter. All being clean and in 

good order, put in the third wheel, then centre 

wheel, next fuzee wheel and the maintainin 
power, then replace fourth wheel, and now the 
’scape wheel ; drop the least possible oil on 
the top fuzee pivot, place on the to 
plate, and press gently down, guiding each 

pivot. Having your eye-glass in position, 

examine if they all run dear and easy ; if so, 
again gently raise top plate and replace lever 
pallets with the tweezers, bottom pivot first, 

and then press down top plate, and try if 

pallets move quickly by using moderate 
pressure on the fuzee wheel; now replace the 

barrel and its bars, of course holding the 

movement in clean paper; have its position 
so that the barrel is upwards and towards 
your right hand; now lift the hook end of 

the chain with tweezers and pass it under 

the pillar near the barrel and fuzee ; hook it 
into its hole, which is near the small openin 
of the barrel cover, £>o guide the chain 
with your left thumb and gently wind with 
the key in your right hand until sufficient is 
only left under the pillar to hook it into its 
position on the fnzee part; next replace the 
small ratchet wheel, and set or turn the 

main spring ujito the before-mentioned dots, 

which will be about half a turn; then oil the 
under plate, using very little oil, and slightly 
tip the pallet ends or two or three of the 
'scape teeth ; be sure not to use too much : 
this is the amateur's failing point. Now 
wind slowly up, guiding the chain into the 
grooves for the first time ; unless you do so, it 
may miss, and so twist the chain that it will 

be permanently injured. Do not hurry over 

this or any part, in fact; some regular work¬ 
men will boast how quick they can take 
down, clean, and replace. Often these men 
have the work returned, and in tlie end it 
takes longer, besides annoying customer and 
master. Next oil all the top holes and replace 
1 balance, fixing hair spring to old position, 

as stated in former chapter; it should now 

be in full swing, with what we call a fine 
healthy heat; if not, some part is too tight 
or repair is needed. If so, see chapter to come 
on repairs, which will appear in due course. 

If all right, try it under the glass cover 
four hours or so face down wards, and then if 
the beat is equal and all right, replac-c dial 
wheels, then dial, re-fix the three pins, and now- 
replace the hands. Clean the cases well with 
rouge and chamois leather, and fit in the 
movement; push in the joint pin from 2 
o’clock side, close up watch, and all is com- 
plete. Of course it will require regulating, as 
its going will be changed by the cleaning ; 
move the regulator a very minute portion, 
using your eye-glass so as to have the great¬ 
est accuracy ; it is worth the trouble. Many 
watchmakers only regulate them for hang¬ 
ing position in windows until called for, 
but they should be tried in several positions 

for good results. 


It is a general law that, taking any two spring free from the maintaining power, and 
■points in the machine, the pressures acting all will be right. Withdraw the pins holding 

Southern will be in inverse proportion the top plate to pillars, raise top plate gently 
fothe velocities of those points. To return so as not to injure any pinion, more especi- 
to our example : if the wheel is to have 54 ally the lever; see that it does not drop out 
teeth its circumference will practically unnoticed, as it is liable to do so; lift it out 

be 1124 in., which is equal to 2 T y in. with tweezers. Now notice the parts and 

multiplied by 54 ; anti multiplying by 7, and the sketch engraved to this chapter, so that 

dividing the product by 22 , the diameter you may easily understand the replacing of 

corresponding to this circumference is same. Take out each wheel, and notice the 

in., which is very nearly 1 maintaining power near fuzee wheel ; do not 


f * 


o 


y 

i> 


3511 in. The circumference is spoken 

of*as being practically 112 J- in. 
strictly speaking, it is a trifle more; for, the 
pitch being measured from tooth to tooth 
in a straight line, it is a chord of the small 
arc of the pitch-circle between the centre 
of the teeth. It is practically of no con- 

* sequence, as in the present case it would 

not make a difference of one-fortieth of an 
inch in the diameter. 


because, 


ff 




THE ENGLISH LEVER WATCH. 

BY A PRACTICAL HAND. 


The watch that holds its own the world 
over is made by the firm of Thoa. Russell and 
Sons, Church Street, Liverpool. This watch, 
that has stood A 1 for such a long period, in 
fact, since they were first sent out by them— 

(this escapement was invented by Berthoud) 

—for accuracy combined with durability 
has no equal, the cases of 18-ct. or 9 -ct.. 
hall-marked gold or sterling silver, centre 
seconds, quarter seconds, and flyback 
seconds. The finest work are the £100 
repeaters by the above firm—work that can 
be relied on. Seeing the amateur will have 

more sense than to meddle with last men¬ 
tioned style of watches, I need not describe 

them; many in the trade cannot do this class 

of work, but place it in the hands of those who 

make it a speciality. The English lever, 

with a steel or gold balance, having the fuzee 
arrangement to equalise the power of the 
main spring, will, by careful regulation, keep 
correct time to about one minute a month ; 
and the English-going barrel without fuzee 
will keep time to a minute or so a week ; 

some may claim more, but I speak fair 011 
the subj ect. 

To clean an English lever, open the front 
dome, push out the joint pin from the 10 
o’clock side of dial, and the movement is 
then free from the cases; prise off the 
minute and hour hands both at once, then 
carefully take off seconds hand; undo the cap 
and draw out the three pins holding dial; 
remove dial wheels, as described in Chap. 

II., unscrew cock of balance, and mark the 
y tip end of hair spring on 

putting together again: 
and spring, and place under glass 
Now proceed to let down the $j>rL. e 
placing the key firmly on square of ratchet 
(dial side), and prise out the click, keeping 

hold of the key; observe a dot on top of 

barrel arbor and a similar one on the bar : lose it, as is too often the case. It is gone in 
take note of this and the relative positions many that come into my hands, and it must be 

in resetting the main spring again. i through watchmakers' apprentices or careless 

Another way we practise in the trade, but men. The ratchet of main spring be careful to 
too difficult for the amateur, is to remove put away, Now clean plates, wheels, etc., as The purpose of this paper is not to ae- 
the bar across the barrel, keeping firm hold described in Chap. II. ; hold, every part in scribe a plant stand which may be knocked 
rL ju your left hand j put your thumb on the small squares of paper so as not to soil them together in a few minutes, but to show r how, 
I parrel, take up a small screwdriver, place it in the slightest, the lever being better class with a little care and at small cost, a stand 

m the hole of the cover of the barrel, then work; tap the hair spring with the bristles for plants may be constructed- uselul, orna- 
press the barrel back until you can unhook ' of the brush, polish the steel or gold balance, mental, and uniqae~by any amateur in 

the chain, using the thumb before men- peg- wood every pivot hole, and see no jewels joinery, and, I venture to hope, be a new 
tioned as a brake to gently let down the are cracked or injured. A piece of clean cork idea to some who arc not amateurs. 1 take 

barrel (easier said than done) j now keep it cleans the pivots best, and in polishing it that one of the primary aims readers ot 
upright in its place as well as you can, seeing plates, etc., keep the brush clean by drawing Work, or, more properly, workers, should, 
it has only one side to work on : have no it over the prepared chalk* I would not bear in mind is, 1 What is worth doing at 
fear and you will do it easier. Now lift the recommend tne main spring to be taken out all is worth doing well. To any who may 

DA; t - 1 


Fig, 1,—English Lever: Going Barrel. 


Fig. 2,—English Lever—A, Main Spring; B, Chain ; 

C, Fuzee. 


Fig. 3, 

A, Balance. 

B, Cylinder, 

C, Escape Wheel. 


C 
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Fig. 4.—Compen 
eation Balance. 

A, Brass. 

B, Steel. 

C, Screws, 


B 


o . 
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Fig. 6. - 

The Balance, etc, 

A, Balance, etc. 

B, Lever, 

C ( Pallets. 

D, Escape Wheel. 

B, Ruby Pin and 
Lever Notch, 


>late for a guide 

raw out the pin 
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In the first ! find taken apart again as the work proceeds. 
Preferably, Take the eight pieces 2 ft. long x 1 in. x J in. 
Prom a hoard which will form the 111 >rights or legs, _ 

and when planed 1 in. thick, A, a, and E ? , F, f, f. These must each be * 
| all the jiieccs required for the framework Jashinned separately, hut may all he placed h 

Caro must be taken that the together and marked out at once. Fig. 4 
thoroughly dry and seasoned, shows the marking on the bar, each of the 

shown in Fig. 5, the letters 1 eight being alike. At the lower end make 

a tenon J in. deep, 

1 in. long, x f 
thickness, taking 

that each is cut with 
the grain and not 3 

across. Above this a 

square base - r ) in. long, 
then 10i in. to be 
formed into an octa¬ 
gon with equal sides. 

This will require to 1 
be done with a cham¬ 
fer plane, the top and 

bottom being finished 

off with 

Above the octagon, 
another square like 
the base, but GJ- in. 
Each of these squares 

will have two mor¬ 
tises to receive the 
side and end bars. 


detail now to set about the makin 

what wood shall be used ? 

walnut or oak. 
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be inclined to consider correctness in 
of secondary importance, the followm 

stanza may be helpful: 
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place, 

either 
4 ft. x It) in 
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In the elder days of art. 

Builders wrought with utmost rare 

Each minute and inmost pari : 

Eor the ^ods sec everywhere* 
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may be cut. 
wood is 
, 1 is similar to Mark out, as 
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The stand as shown in hi 

one I have had in use 
now for some twelve 
months. It lias proved 

useful, and, 

filled with well- 
n ferns, is a grace- 


■ r 


1 


O 




A 

m 


111* J 

care 6 






11 yjfui 


iFnai 


r 


"i 




■ 




■■ ■ 


■ 


-= 


' 


— 


■ 


■ 


■I 


>1 




1 


- 




ij 


- 


M 




Atm 


r 


■B 


ns 


mm 


very 

now 

grow 

ful decoration to the 
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room. 

So much by way of 
preface. The plan is 

reduced to one-sixth. 

As will be seen, it 

consists of a frame¬ 
work made in two 
parts: the lower one 

3 ft. 3 the upper 1 ft. 

long; each 
ft. high. It 

is fastened through¬ 
out by mortise and 
tenon, glued. M "” 
frame supports three 
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Alternative 


Ornamental Plant Stands drawn in Perspective on Scale of one-Bistli t or 2 in. to 1 ft. 

Designs in Fretwork or Splashed Work over Leaves for Panels 


Fig. 1. 


77, 
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NJ il!l 




rjTidvcs; the lower one, an open board from corresponding with those parts in the plan. The knob at the top nr ^ mark 

end to cn<L This was suggested to me as It will lm seen that, though the board is easily shaped. Above Ji f on for 

an improvement, and will prove useful, in. broad, it is only cut into nine 1-in. I a J ijn space, leaving l in. _ 
my own having simply a mil in place of pieces. This will allow of the saw-roughened j the knob. On either 31 . 

The two upper shelves are made of edges being planed so as to measure just I cuts across :i in< aeep^ ^ _ sharp 

bars, or rails, as being lighter. The panels 1 in. stjumv. If preferred, the wood may marking the - s ^ ^ ^ 

are of thin wood as used for fretwork, be got ready cut and planed; though I chisel hollow out, leaving _ j with 
and may l>e either splashed work aver think it more satisfactory to do it oneself, side supporting a kno > \ _ * f^ s 

leaven (this 1 will describe in its turn) or 1 It will be better to make the_framework in square base, and a J53P ±u« e iffht pieces 
fret worked, as shown in plan, A general two portions, making all joints to tit ex- apex cut off above. ■ ® , take f° ur 

idea will be gathered from the foregoing; : act I y, that the parts may be iixed together I are fashioned as aesenoe , 
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them, and four pieces 7 in. long for bars, plane a facet at an angle of 45° the whole end bars make three sockets 1 in x in x 
cl and staves d, T>j also two bars 2 ft way round. Fix the lower stand to the £ in. and if in. apart to receive the ends of 
11 in., b, B, for the sides. At each end of feet thus made; place the top half of stand . rails. The brackets beneath the middie 

ii these pieces, with a fine saw, cut a tenon in the position it will occupy, and mark [ shelf are not absolutely necessary but be- 

if the same size as at the bottom of uprights exactly where the mortises must be made. [ sides affording extra support and 'firmness 

».&, full breadth of wood f m. thick and J m. By doing tins a more correct fixing is secured, they give a finish to that part The four 
. deep. The mortises in uprights to receive preventing the danger of any of the parts brackets may be made from one of the uiece 

it these tenons will require to be 1 in. long, J being thrown out of square when fixed, cut from the lower shelf Cut four" niece* 

| in. across, and * in. deep. each 4 in. x * in x f S * 

ft is hardly necessary to -- - then take each one singly' 

t 1 be cut just withi chisel, form an octagon in 

fesurements of. tenon the centre U in . Vng 

y «* * then make a mitred joint 

^ 1 M uch at each end. These bracket , 

^/•KSd an by &i saM , th , e *? 

, E i^xSuTL” uX withflongthin screwjadd 

3K dir fir £ perfectly 

ws&hSsis? ii . srtb’fSi'tr-■■I 

must be made in proper 1 ■ ... ? uz., smooth* 

order, or a hole in the ” iff 1 fr, P a P er 7 f ?' 

wrong side will result The ,■ . ^ ^ 

staves and end bars. '' f la f h ^ dy > U, 

Take the uprights, and 2 L*Li ev ® I ^.] nece 

in, above the tenon and SSSU* No *A V* an . 

j | parallel to it cut a mortise, . enuess use to rub 

md a second one in the d{ ? ' H = 1 icn ? n1 ^ a11 

!: .octagon. Unite the staves be exercised in smoothing 

and bars with the uprights, edges and angles to avoid 

and thus form two ends Place them oppo- I We have now in an unfinished state the The more pronounced 1S the^ angl^Se 

the position whei e the long bars, b, b, will fit depends; but. without the remaining parts finished. It is 

in at right angles to the end.s. When these this would be of no use. If cost is to be scribe the process of polishing 
mortises are cut, it will be found necessary curtailed, the bottom board may be of pine, pieces may be polished separately bpfnrr- 

shorter, stand forming the upper part is seen. A board 2 ft. 11 in. x S in. x 4 in. scraped off at the time To nut the SnS 
be?n?jointed 8 iSto mriahts H ’ H ’ f? p? W of T y sha P e ^ slielf bein S substi- togetlier, first unite the two ends of lower 

riShtinLlii PS} and the eild respond; that will leave 1 in. at each end of ! a mallet will secure it. Unite the upper 
It will hp nnKnprl fi. i + the staves. Lay the board flat, and at a part in the same manner. It will be better 

sizes of mortise and tenon dlstance °f 4 m. from ea,ch end mark a to allow the glued joints to become quite 

SifffLiS a u q * a + r te P 0ll r n J^ ht f nes clxt off a P Jece 1 in- broad. We now lower, and then the bracE ? P 

orked to entails less trouble, and if the I broad; the intermediate space 2 ft. 
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ets as before de¬ 
scribed ; lastly, fixingthe rails, which must be 
glued and secured with a screw at each end. 
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5.-Board Marked for cutting aU the Pieces for Frame 

lite as neat ^refully cut, is stronger and 6 in. broad. P rom each of the end oblongs, If the plants have been waiting for a suit- 
Por the ffi#4 talrQ *, „n t. . , c , u ^ ^ a triangular piece, ns was done with able stand, they may now be shown to full 

ortises 6 in f Ch P ie ?®. cut tw ,° N .°f f^bion the length of each side edge panels are of equal height, 54 in., and * in. 

ic four corn-/ "f d ‘ i Frpm of lower skelf - 21 ft. 11 in. long ; three for the the frame is walnut, the panels will form a 
fined cut a trisnmiJ Cpd P“F es *bu-s upper one, 1 ft. 10 m. long. These are fixed pretty contrast if made in oak, or vice versd. 
lesbeine^in TiSir pi f£ e ' ec ^, into the end bars at an equal distance apart, Every one may not know how the splashed 

* from the upper edge | leaving J in. space between. In each of the j work mentioned in the earlier part of this 


of Plant Stand. Drawn to one-eighth Scale, or li in. to 1 ft. Length of Board, 4ft ; Breadth. 10 in. 
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paper is done. A number of small leaves 
will be required. Those which have a line 

crenatc or serrate margin, as rose or birch 

or the pinnate fronds of ferns are the most 
suitable. They must be carefully pressed 
and dried previous to being used. 

panel, being well smoothed with line glass 

paper, should have a thin coat of linseed 
oil rubbed over and allowed to become quite 

dry. Lay the panel Hat, and arrange the 
pressed leaves as desired, but not ovcrlappin 
each other, and pin them in position. For 
splashing, a fine-tooth comb (horn will do) 
and a tooth brush will be necessary; also 
some burnt umber ground in water, and a 
little old beer or a weak solution of potash 
(about a tcaspoonful of liquor of potash to 
an ounce of water), to mix the colour with. 
Take a little of the colour upon the brush, 

by dipping it first into the solution and then 
upon the colour; draw the comb lightly but 
quickly over the bristles, holding the brush 
almost perpendicularly so as to throw the 

splashes upon the board. It will be better 
to practise upon a piece of paper first, for 
the knack is easily acquired. Make the 
splashes thickest, and therefore darkest, 
over the leaves, shading lighter and lighter 
to the edges of panel. When quite dry a 
thin coat of pale varnish may be applied. 
If the frame be of oak or light wood, the 
panels may contrast in dark, in which case 

the splashing would not answer. If fret- 
worked, in which case more time would be 
required, each panel might be of a different 
design, or the long ones one, and the short 
ones another, as the worker may desire. I 
give (Fig. 1) a design such as is suitable for 
either of them. If the panels are made in 
fretwork, they should be carefully finished 
off and polished like the rest of the stand. 

in slots, formed by 
fixing a narrow beading in front to the 

uprights at either end of the spaces, and a 
similar one at the back, allowing of the 
panel being easily slid in or out. The front 
beads should be just to the height of square 
that is. 5 in., and flush with the edge. They 
are glued on, and fastened with very small 
brass or black nails. 


when turned, tightening the string or wire, the 

end of which is bent and fitted into a notch that 
appears on the right of both plan and Bection in 
Fig. 3. The right-hand end of the handle of the 
inner key in Fig. 1 is notched and perforated to 
afford ready means of bending the wire, as shown 
in the illustration. Fig. la is a view of this end 
of the handle seen from above. Fig. 4 shows 
the wrest plank with a barrel, a, and pi 
position. Fig. 5 shows a suitable form for wood 
uprights. Fig. 6 exhibits the arrangement of 
pins and barrels in wrest plank by means of a 
top view. When pin and barrel have been 
placed in position, as shown at b and a, Fig. 4 

.nd the string has been properly attached to tbe 

barrel, the key is applied so that the outer part 
fits over the barrel, and the inner part over the 
pin. It will be noticed, on reference to Figs. 4 
and 5, that the wrest pin is pierced to receive 

both pin and barrel, the conical end of the barrel 
fitting into the coned bole countersunk in the 
brass plate for the purpose of receiving it. The 
barrel moves freely in this conical depression, 
and is only fixed when the pin, which passes 
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Fig* 1.—Double Key to fit Fin and Barrel with 

Provisions at End for Bending: End of String 
to fit Barrel* Fig, In*—End, A, as seen from 
above. Fig* 2*—Screwed Pin with Left-hand 
Screw* Fig, 3*—Barrel with Natch for Strings* 

the working of the double key, but when this 
lias been got over, facility in its use will soon be 
brought about by practice* The engravings 
show very clearly the nature and use of the pin 
barrel, and double key* Fig* 1 shows the double 
key to fit pin and barrel. In this, as will be 
seen from the illustration, one key works within 
the other, the inner and smaller key fitting on 
and turning the screw shown in elevation arid 
plan in Fig- 

barrel show n also in plan and section in Fig, 3 
this barrel being turned by the outer key, and, 
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OUR GUIDE TO GOOD THINGS 
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Fig. 6.—Front View of Wrest Plank, showing 

Arrangement of Pin and Barrels. 


*** Patenim, maiutfacturcrs, and dealers generally are re¬ 
quested to sendprospeduseSf bills r rtc. f of ^icir 
ties in foofs, mathi ri/ f and n'orkshop ap}*ti'inces to the. 
Editor of IVcjfiK for m 41 Uur Guide to Good 

Things*** It is desirable that specimens should be senS 
for emmination ttnd testing in all eases \chcn this i^ni be 
done without inconvenience. Specimens thus received 
i Bill he returned at the earliest opportunity* It t>ujs£ l* 
uj iderstood that everything which is noticed) is noticed 

on its merits that t as it is in. iwirer of d rz ?y 

who has a useful article for sale to obtain mention of 
it irt this department of IVornC i oWtaut ehargc t the 

notices given partake in no way of the nature of adver¬ 
tisements. 
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through It and enters a female screw below the 
hole countersunk for the barrel, is screwed down 
tightly upon it. Thus to tighten the string, the 
key is turned in the B»me direction as an 

ordinary pin, which slackens tho screw with 
friction, so that there ia only the stress of strings 
in turning. To join the barrel, the *crc w 
turned in the oppoaite direction, so ‘hat - 
strain on strings has a tendency to tighten s 
itself with the tapered cone on barrel. It - 

hold several time9 the weight that is requ a 
for pianoforte strings. The invention cm ” 
applied to iron frames as well ns to wooden «»«■ « 

Headers requiring further information, 

etc., should apply to Mr. Snaith at the 

given above. , _ . , 

As I have just intimated, I do not 

prices put by Mr. Snaith on his pins and » 

in the first place, and on his double key 

second. In all novelties of this kind, ins 
l departure from tho original mode ot 

work and the nature of the W 8 ? 
much depends on whether or not the n&W; 

ances are cheaper than the old; and 
other things being equal* constitutes * 

lever to raise them into favour- 1 , 

that the new pin and barrel, etc** 
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Sxaitii*s Fat ext Pix and Bariiel for 

Pianos, 


107 


- 


Mr. Thomas Snaith, Engineer, 20, Swarthmore 
Terrace, South Stockton-on-Tees, sends a model 
exhibiting the mode of appliance of his Patr-nt 
Pin and Barrel for Pianos, and tho Double Key 
that is used in order to screw down tho pin and 
bring up the string to the required tension* Mr* 
Snaith regrets to say that he has not been able 
to induce pianoforte manufacturers to take to his 
invention. This, however, is nr> argument 
against ils being a “ good thing* 11 The dilbculty 

lies in thonuinipu'ation of tho double key, which, 

to say tho least of it, ia very puzzling ut first, 
because, in order to tighiui the string, the outer 
key is used, and is turned ono way, while, to 
fasten down the pin, the inner key is used, which 
is turned in tho contrary direction* 
t*ome Little time to 
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Fig, fi*—Ditto for Wood 

Uprights. 
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Prize Competition*—The Editor of Work takes 
this opportunity to inform A. L. [Hull) and other 
readers of this Magazine tliat it wag found im¬ 
possible to give in No. 30 engravings of the prize 
bookcases that would be generally useful to work¬ 
men, and creditable as interpretations of the work 
of those who designed them. The designs with 
suitable descriptions will be issued in the course of 
the present volume, 

Lathe for Wood.—H. A. (London, E.C.) writes : 

— 4 ‘In No. 23 of Work, page 441, Stoker gives his 
opinion of Work, which l heartily endorse, and he 
tells us how he made, at a very small cost, a lathe for 
turning wood. I should be .extremely obliged to 
Stoker if he would send particulars of that lathe. 
I have got a lathe wheel 21 inches in diameter, with 
crank, and a bit of a framework; it had originally 
been a jeweller’s polishing lathe ; the crank is about 
Hi inches long. If Stoker will kindly give me a few 
hints howto make it into a turning lathe, he will 
greatly oblige." 

Pinhole Photography, — C. II. G. fiSfrand, 
T KC .) writes:— 41 ! read with great interest an 
article in a recent number of \\ hrk on pinhole 
photography. I can add my testimony to that of 
the writer as to the clearness and good general 
effect of a photograph taken by this method, under 
favourable conditions. I recollect how much I 
was impressed once at a lecture given by Mr. Hep- 
worth on elementary photography. Amongst others 
he showed on the screen (by limelight illumination 
an image—at least 12 feet in diameter, I l" 
think—projected from a slide of the usual size. 

picture was of a statue; as far ns I can recollect, of 
some great admiral, in one of our Southern seaport 

towns. It came out beautifully clear, in spite of the 

loss that necessarily accompanies enlargement, and 


qiiile large enough to work a coil IV In. long by 1^ in, 
diameter. The number of cells required will 
depend upon tho size of wire used in the primary 
coil. If No. 18 or 20, perhaps it will take two or 
three cells in series to fully develop the power of tho 

coil.—G. E. B. 

Tinsmith (Great Grimsby ).—An article upon tho 
construction of self-acting fountain is in hand, and 
will be published as soon as possible.—C. M* W. 

Brazing and Coppersmiths Work, —J, A, 

(Grimsby). —Papers on ihese subjects will appear as 
soon 03 space and opportunity permit. Thanks for 
your good wishes. 
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A Corner for Those wiio Wart to Talk It. 
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Notice to Correspondent a.— In answering any of 

the “Questiojui submitted to Comspmulcnts,'* or in re¬ 
ferring to anything that has appeared in “ Shop" writers 
are requested to refer to ffce a timber aud jw/r of twin faff 
of Work irt which the subject under consideration 

aitpeared, anti to give the heading of the jmragraph to 
which referent* is made, a fid the initiate and plow of 
residence, or the nom-ite-phtmc, of the vrUer by whom 
the question has been asked or fo whom a rejity has 
been already given* Tinker* cannot be given to ques¬ 
tions which do not Iftnr on subjects that fairly come 
within the scope of the Magazine. 


Fronts for Bird Cages,—J. S. (Coatlrrirfgc).— 
I am not aware that fronts for bird cages are ^old 
anywhere. At any rate I have never seen or heard 
of such an article bcin^ on sale. The material 
for cages, as far as wire is concerned, can be pur¬ 
chased, I should say, at any ironmonger a or wire 

worker's.—O* B. 


I. —Letters from Correspondents. 

Pit Frame Saws.— Pit Frame writes in reply 
toG. W. (Bournemouth) (see Work, No, 21, page 

; _ u No doubt you will be surprised at my not 

u r answering your queries before, but tho fact is I 

have only just seen them in September’s monthly 
art If you will look at tho title page, you will see 
___ whom these articles are written* The frame 

described in No. 15 is capable of ha\ 
heavy 4 and 6 in, tired wheels both f 
carta. We frequently make them upon ours. Yes, 
when having my holidays, I have been in good 
shops both in London, Edinburgh, Glasgow, and in 
large towns in England, and I have invariably 
found the frame described ia fast superseding the 
pit You ask, 1 is it intended for amateurs or 4 * pros, 
as not one ia live hundred will undertake such 
laborious ill-paid work as wheeling/ Indeed, who 
makes the wheels then ? You also say that 4 French 
prepared wood, c&c/ This is indeed news to me, as 
all the prepared wood I know' of comes from 
America, large cargoes of boxes packed with 
machine-dressed spokes, naves, and even wheels. 
The set-stick ia fixed at tho front of the nave, and 

in the centre with set screw should work about 
stiffly* Small holes are bored every inch between 
half-way down the slick from the top. A piece of 
whalebone is plugged through so far as required for 
'dishing' the wheel. The way of securing the 
navo does not weaken the frame in the least. Evi¬ 
dently y 

this before (hence the advantage of taking Work 
id)* so please just make one and have it made strong, 
eo that it will not spring at every blow, as you are 
afraid it will You say 
a cheap, simple, secure 

means please send it, as we are not above learning 
off brother workers* and I think it would have been 
better had you sent it at the first Instead of querying. 
I don’t know whether you are an amateur or a 
‘pro, 1 but lam sure that you must be clover when 
you made three carriage bodies (carriages not 
specified) 1 with nothing but a piece of hand-saw. 1 
Are you your own master, or were you working for 
someone? Jf your other tools are on a par with 
your piece of saw. I don’t wonder at you being 
disgusted with wheeling, therefore 1 think the 
eooner you keep pace with the times the better/' 

Fen for Dotted Lines.-W, R. R. ( Carlisle ) 
writes ;— n I notice in 'Shop, 1 VoL I., No. 31, page 492. 
ft very flattering mention of a pen for ruling 
dotted lines. Allow me to inform your corre- 
apondent, H. C. S* ( London , S.Kl that he is 
very late in the field* as I have made and 
used such an invention for over ten 
Like your correspondent, I am in the same 
fix re ’patenting and its multitudinous costs.' I 
have several ideas and rough model* of self-inking 
pens for artistic purposes and marginal work* only 
awaiting some enterpidsing firm to lake them up. 
I, too, would be glad of your advice, which is of 
such sterling quality to amateurs. Work is one of 
the best and cheapest papers extant for assisting 
the youth of the country in this technical age. 

Heating Soldering Irons. -0, P. ( lVanstcad) 

writes: 


O. 


Fiaclng Tortoiseshell.—'W\ J. IF, (Liverpool).— 
Tortoises hell can be fixed together by first filing the 
edges with a rasp, ami ihcn lapping one well over 
the other; you note that they are to lap, and are 
not to be placed with simply their edges touching. 
Then soften both the edges in boiling water, ami 
when the surfaces are soft, place them together 
and grip them in tho vice; but as you say it is fur 
repairs that you want to know, I should advise you 

to be very careful how you apply the heat, or else 
you will find that your work has warped con¬ 
siderably,—M. B. G. 

Ivory Stains* 
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W* J* M, (Liverpool). 
stains cam be taken out of ivory only if they are 
not very deep. You will j have to remove the very 
outside of the surface with ground pumice stone 
and water; then place it in the sun under glass, 
and try that several times; then if it fails, try a 
wash of water* ID parls* and nitric acid 1 part. 
There is yet another way used to bleach knife 
handles in Sheffield, where peroxide of hydrogen is 
the agent, but I don’t know of this from any personal 
experience. If you have pumiced it, then to brin„ 
it buck again to its former surface, rub it well with 
whiting and vinegar, or very weak vitriol and 
water and whiting.—H. S, G. 


Time 


ri 


HOLE 

T was never more surprised before than when I 
heard it was taken through a pinhole, the camera 
being an ordinary chimney pot hat. I have only 

one suggestion to make; and that is, that better 

results, sharper images,etc , arc obtained by having 

a hole perfectly clear from 1 burr p round its edges. 

The writer recommends a visiting card as a good [ Soft Steel Solder*—W, J. M* (Liverpool ).'-Is it 

thing, A hole in such a surface, though* could possible to soft solder steel? Of course it is, pro- 

scarcely be free from the above-mentioned defect. ! vided that you get your work perfectly dean - 

A better arrangement still, to the best of my belief, scraped clean I mean. Then brush the parts that 

is that told me at a scientific society's meeting by a are to come into contact over with chloride of 

man who has practised the art a little. It is simply zinc (perhaps you know it under one of these names 

to substitute a thin sheet of copper, to repousse a —killed spirit* soldering solution, soldering acid* or 

small part of it with a blunt point, and then finally soldiering water* fake, etc*; there are any number of 

make the hole in tho thm part thus obtained with a names given to it). After brushing it over with 

fine pointed needle. The diagram which I append the solution* make it hot enough to drive off ihe 

may possibly make things clearer, moisture, taking care not to smoke, or in any way 

__ make the surfaces dirty: now, while it is hot, try 

IE. Questions Answered by Editor and Staff* and get your solder to hold on ; if it will not, add a 

little Venice turpentine, and use the copper bit. It 
is a matter of proper application of heal and clean* 

lincss chiefly, \\ hen you have it tinned all riglil, 

then tie your surfaces together, using a little Venice 
or solution as flux. Then blow at it, and add solder 

if necessary; if you do this you will be sure to get 
your work out all right and soundly soldered. 
Generally* merely brushing the surfaces with 
solution and drying them before lying them to¬ 
gether goes all right, if your hands and all your 
soldering articles arc clean and free from grease* 
I have found myself that it is best to use a spirit 
lamp instead of gas, it is so much cleaner.—H. b. G. 
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f F 


ou have never seen or used a frame like 


you could send a sketch of 
Fastening for nave. By all 


Saw Hammering.— T. O. (Bootle)— If any saw 
hammerer will make himself known to me, and 

offer to write on matters connected with his trade, 
I shall be pleased to arrange with him for such a 
paper as you require, but at present I am without a 
contributor on this subject, and am not acquainted 
with any one who could or would write on 't* I am 
sincerely obliged to you for saying you would like 
Work to be t wice the size and 
for it, but I fear all readers w 
opinion. It is true that there would be twice as 
much room for “Our Guide to Good Things’’ and 
Shop/’ if the doubling system were entered on, 
but how about my time, which is pretty well taken 
up with Work as it is? Gould you manage to 
insure me 120 minutes to the hour i 


twice as much 
not be of your 


yffir 


years. 


t* 


Loose Letters Tray.—G. II. P* (S(ourbrhlfic)*— 

In reply to your query, the tray requires two pieces 
2 and 2 a, two pieces 3* Each of those pairs to be 
cut in reverse—?.e* P one piece of each cut as the 
pattern, and one with tho design reversed. One 
piece of Figs* 4 and 5, The reason why it is best to 
cut in reverse is that with a hand saw ihc two 
surfaces are not exact facsimiles, ami therefore 
would show a right ami wrong side in making up. 

If you use a machine saw the objection is less.— 
E, B, S. 

Dimensions for Dulcimer* — J. A, (narrow- 

in~J*\trness)* — The dimensions for a D dulcimer, 
‘CCS of wood m various shapes* which is most suitable for playing with other 

squares, diamonds* hexagons, instruments, arc as follows: — \\ idtn at bottom, 
pindles, but not with turned 2 ft. 10 in*; width at top, 1 ft. 4 in. Depth from 

When you have hack to front, 1 ft. -4 in* The best wood to use is 
any decidedly original pattern let mo have it, and 1 beech for blocks and bridges, white or yellow 

it, and kindly let me have your name pine for belly, redwood deal tor back, braces* inside 

bridges, lining blocks, and top and bottom facings. 
Hound-hole frets arc made of mahogany or any 
fancy wood,—li* F, 

F arch m ent,—D rennam (KiImamock )<—Before 
quoting tho information relative to the supply o£ 
vegetable parchment, ! wrote to Messrs, Barker anti 
to whitcley's* Westbourue Grove* who each quoted 
it to mo as in ordinary sale. There should b 
difficulty in procuring it. 

know, regularly supply it, and the jam pot covers 
sold everywhere arc a more common variety of tho 
same stuif. It is bo infinitely superior to any sub¬ 
stitute that it is worth while to be quite sure where 
it can be easily bought, and if I succeed in pur¬ 
chasing any I will make the result public in these 
columns,—E* 

Wax. — Constant Reader (Manchester). — 
Although unable to bring any special knowledge or 
experience to bear upon the question submitted, 
I am inclined to believe that if* as I understand 
your letter* the sample of German work sent ia 
such as you wish to get yoursefi, some composition 

of the nature of plaster of Paris is that which you 


Turned Trellis Work*-II. C. T. ( Gateshead ).— 

On comparing the patterns of trellis work sent, you 
will see that they are sn very much like those sup¬ 
plied by L\ H. 0„ and have so much in common 
with them, that it will not be worth while to publish 

them in Work* g. JL o, explained that there 

could be but little divergence from the beaten track 
in this matter, mid you will easily see this on con¬ 
sideration. As I have already explained, novel 
arrangements might be effected by the combination 

of blocks (i.e. flat pieces of wood in various shapes 

such as triangle*, i 
etc.) with turned s 

wood alone, at lca*t 


* a 


*freeing in the ‘Shop 1 column, page 4!H 
of work, a paragraph headed ‘Heating Soldering 
irons, I should hke to give my experience upon 
the use of oil stoves for that purpose, I had Ion 
w&mud au oil stove for soldering with, as I have 

so many small jobs in the summer which are not 

worth while lighting a fire for, and cannot use gas 

wuhoat a little inconvenience* Having by mo a 

Wm F° vc called the Beatrice with 4 in. cotton, I thought 

1 would try an experiment with it, so I took the 

~ »u rjllt 1! f front, which left room for two irons to 

go through to the flame, but to my great surprise 

a*3 soon as I lit It it began to smoke. I could not 

HR sufficiently to get my Iron hot, and the 
' Mgnt bobbed up and down, which I think 
account of the talk being removed. * 

replaced the tulk in front and substituted a piece of 
strong wire twisted so as to hold tho iron in place, 
ana let it down from the top of stove nearly to tho 

flame, and I find it 
“ iere 13 slid room for improvement.” 

Fret Machine*—AY, R* S. 

ISC, Ki w ]; lle ? in reply to One im a Fix {see page 
\\~ No doubt some time before you see this you 

. Te my reply to Anxious and M a kcun i am 

^ntiiis subject I might add that if you live or arc at 

here (Brixton* the Editor has my 
4 sha 11 be pleased to show you the machine* 
^ j J 1 1 think you may get a better idea thau 

B P^es of instructions. Please let 

tRmtTiir J , rG ar< ? aa F other points on which you 
1 information* and also if you are successful, 

which I trust you will be.* 


i r 


S 


think not. 


iv aeciaeu 
will publish 

and lull address that I may have it in iny power to 
communicate with j ou if necessary. 

Electric Pul-H. E. (Leicester). —Those small 

scarf pin lamps arc a speciality in incandescent 
lamps, and are sold under the names of “Gem’* lamps 
and 11 Fairy ’ r lumps* The lamps are lit with current 
from a small chloride of silver battery. If you can 
call on Messrs. T, Gent &; Co*, Braunstonc Gate, 
Leicester* they will probably be able to show you 
one of the lamps* and instruct you how to fit it to a 
scarf pin, I see from their catalogue that they also 
sell a email lamp for special use in dentistry and 
surgery. I consider tho chromic acid single-cell 
battery the most constant and powerful for your 
purpose in feeding a small lamp of from 2J to 5 c.p. 


was on 

Therefore f 


e no 

Wholesale chemists. I 


answers very much better, but 




—G. E. B. 


B, t3. 


A Subscriber 


Alarm Contact for Mat. 

[Stctlybridge }*—An illustrated description of door¬ 
mat contacts is given in my sixth articlo on 
Burglar Alarums. I think this will fully meet your 
requirements,—G* E* B, 

Battery for Induction ColL—J. Prince.— A 
pint Bunsen, bichromate, or chromic acid cell is 


rne 
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must fall back otu In the first place, the colouring , refer to seem to be of unusually large size. Are 1 am inclined to think that your want of w 

process requires a while and absorbent article. : you sure they are not the smbs of some moth j either owing to your not hariiiK Kufftcieur^ 

olherwi&c von might experiment with celluloid. which may have found their way in? The best perienoe to enable yon to use very small hUd** 

This is an ivorrdike preparation bv which paper, way to eradicate vermin in woodwork is to wash it what is much the some thing to your haribn* 

camphor, and acids finduu- a substance which can thoroughly with naphtha or benzine, the latter dearoured to cut stuff which is too thickT 

be moulded into the mo?t delicate forms, becoming being, perhaps, the belter of the two. Of course therefore unsuitable for them, Suppose foa 

hard when cold. It can be made pliable by soaking you imm well saturate the infested parts, as mere cutting a piece of veneer with as link variel 

in methylated spirit, and is hichlv inflammable. I superficial washing will not do. Other substances possible in ile icxture. Saw 1 erase the. jmttR 

think, however, vou must trv Vhc former com- an* sometimes used, but if vou cant manage with see whether the cut is deflected- Ar e you 4 

portion, and senret W whv the wax and plaster one or other of those named, I arn afraid you must [ ture that you feed the wood to saw direct wit 

will not hold together, U the wax all right i I'ct- give it up as a bad job, or else submit the chairs to t any lateral pressure, and that vou bare the 

haps the plaster vou use is too fine, and sets with an experienced cabinet maker. He would, pro- •. amount of tension! Unless you have this 

ton smooth a face. in which cose mix a little line bably* be able to detect the cause or kind of worm * which, of course, cannot be as great with 

sand to keep a rou *zh face, and thus provide a grip from slight indications which, if vou are not a 1 blade as wfib a large one, you nm^t nol expect to 

for the wax. Planter might work more easily if cabinet maker, it is easy to understand might be able to cut to a line whatever the sue of the - 

gauged with weak rise^waier: it would give more escajte your notice,—Lb A. saw may be. If you are doubtful about theq__ 

time for man! pula ting. Whiling mixed stiff * Fishing Rod. — C. If, [Stockport).—I almost of the blades you are using* and like to enclose tiri 
with strong ck-ar size might be useful, but mixed fancy that one of the Japanese so-called walking- , °. r three of each size, f will test them on a 
with glue would be too impure for your lints. I | *tjck fishing rods would suit your purpose. They thoroughly reliable machine, and say what I think 

expect that material in general use for your pur- . ^re light, fairly strong, and very portable. Of ibem, in these columns, If you are & beginnor 

pose is some composition ^bULliiod Jhy trade export- i «■ i j rst ihty are no use for larire Ji^b, but, from ! however* advice you col to ose vety 

menu and practical experii ncc,—F, P* I vour Lt^kjuir about a bamboo H?biDzrod and Eialing 1 i b-Ladcss, sat*. nothing under No. K yet awhile. H 

Jewellers Soldering.—IV. J. L. Jersey) wants : ih it you take long walk?. I suppose you Want a 1 ° r 2 even the finest work can pewa 

to know what hard solder to u-e tosoldur a diamond 1 thing which van ha carried without inconvenience. be none, and unless you are a thoroughly ski 

in with, and what will prevent it burning.—For No doubt you know that these rods are made of \ worker il is a mistake to use the thinnest hi* 

solder, ordinarr silver solder will do very well, a kind of bamboo, and that the pieces being hollow 1 radical marqueteriecutters seldom do so. If 

This he can buvatanv jewellers material c bop or > they may be* enclosed in each other, the thick or are trying them for 1 ulay purpo^ea, as I suppose 

refiner s for aloui 3d.'per pennyweight He need handle piece being the outermost. These rods can ar <\ remember that thicker blades can be u 

have no fear of burning Li? diamond, if he care* ■ be bought for much Jess money than you could , it host the joints tbowing more, by increasing 

fuUr paints i: over with borax (.ground up with J make one. To describe the const ruction of a rib of trie tah*e. I hope these few hinLs 

water on a clean piece of slate until it is as thick as i bamboo rod such ns you could make for yourself assist you, though it certainly would have 

cream \ This being the flux for the solder, it can without much outlay would require mare Space game to rue in advising you if yon had stated_ 

he applied with the camel-hair pencil at the same " , ikukmsss and kind of wood you have been trying 

lime that he places his pieces of solder on the work, ! _ _ ^ J to 5^ 1 ^ Wi and^ OCM. n uh regard w 

Now applv heat enough to properly flush the* solder* i ~ ; ! conim ^ noise of which you complain, I fear I * 
Never mind about the colour the diamond becomes. J ~ - - ; can no; assist you. Machines with movable 

but on do account quench it suddenly. It must be >_- --pB . arm; are iijor* j noisy tha n those with. perpendiOTJar $ 

left to cool bv itself craduallv. When it is cold it ■ ii~- movement* and I think it very likely that the * 

^an be S-iled out m •*pickle" lo get rid of the 7“. .' m ??«>- yours 1 a do more than might be expected, 

borax. The diamond will then appear just as it fe— ^ % ll » f machine it may work more qmeOr 

was oririDallv—not damaged in anv way, unless : ^ J after V- ha* been used for a time. Pernap^ lubricar i- 

there should be a flaw in it* Then that might Bayonet Catch, lion may k-sseti the dol^ aa it probably ivill if thii k 

possib]v cause a fracture, but I mvself have put 15 ?■'* , A creaking kind. If n 1 ? ruerelv what may 

«>a»e downs through the- fi». and nj far without ; xhan can be devoted to the subject just now in Sfethfr k 

hesitate in this case if I had to do it- so V. J. I- j r 0 u till the nVect“ n bl treated ( ,r 15 V dercctive screwing up. Were I to 3 

can go ahead without fear. See that your work 1 a ; length. The bamboo can be pot from Mr. West- ! ^Iml^iWe^doT^ h^ ^ * 

bor« is also clean, -Pickle-" is about 1 pan j Sie£*of^uiSbie^ngfh S'bf pot aTd cut ' 

£ S f G trigl <iUlphTmC atid; and 40 f,arU Waltr -“ i SVS?“ti2^ **3S? t»ecnr';o you ihS”4“%«^,<Uc J<?U 

m w- 1 mecef. Eireci me connection by means m - ■* * 

Desk--W, IL (Sfodtporfk—You a*k for dirt*:- peg? fining lightly into corresponding piece?, if 
lions about rucking a good strong desk* but you necessary binding the* ends of tLe bamboo. 10 pre- 
Lave omitted to state the kind, so that I am unable f rent it splitting, with fine 

to help you at present. Perhaps you are not aware i waxed thread. You can also adopt the method 
tnat many dixl't-renl contrivaates go by the name cf fastening the pic-cts together bv means of a 
of dfc.;k- For example, there is the small 1 * 0 nabk* bavonet catch- which I ihink w ill be stfihtiently 

form which fold? up, and ihe large high clerk's explained by the diagram. This joint may he 

desk. If you will Ik; go ;ni enougli 10 stale your easily formed of thin bras? tubing, and is suitable 

warns more fully, we wtil see what can be done for rods of bamboo Off solid wood.—D. A, 

10 help yoil. Meanwhile it may inrere?l you lo 

know tLar papers on both the'above-mentioned ! 

de?ks are on my list oi sui jecls, and will be treated , 

as soon as practicable*—D. A + 1 
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I Medical Battery.-AV. E- (Bathi —There is a 

1 great deal of delusion and misconc-eptiou afloat 
; jusi now respecting the properties and 
, so-called medical batteries. As a fact, batteries, i 


. 


tWh 


virtues 


■H 


i ihem-clTes Lave no effect whatever on the 
frame, either curative or otherwise. Il has 
proved by l>r. W. r-tone that the human body pro- 

a resistance of l*£3*i ohms. Suppose, now ? 
you pre-pose, we take a Leclanche battery 

• 4U cells, connected in series: the of 

i ceh wi 11 be 1 tW veil is, and the internal reaste 
each cell will be 1*13 ohms. Now let us see 
current you wil! be likely to get dirougb your 
by grasping the two poles of this large —_ 
Weigel ihe result by moltijfiyiDg the voltage 
each cell by the number of cells, and dividing 1 
by all ih e" resist an ces of the inner and the 


*3 


£ 


Book Backs,-R. M. (Hyde Parl\ LonionX— 
To repair the book which Las the back off, pro¬ 
ceed in the followii:g manner. Take ihe book and 
gently strip off ah the preriou? lining from the 
back, and wash the back with warm water until 
a!l the old glue i? cleaned off. Procure two pieces 
of paper, for end paper to the book. Ttjc-y may tef 
white or coloured according to fancy; cut them 
twice ihe size of the book, and fold in the centre. 
If coloured, the coloured ride in : paste them down 
the fold with fiour paste (using the fingersf about 
; in. brriad, and place them carefully on the book. 


SSP 
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Camp Table.-J, A, B. * TfTsf Ham} —Ir is not 
passible to give the construction of a camp table 
within the limits of '*£hop/‘ It may be of some 
assistance to you to know- that almost aLy tabic 
wliich can be folded may be rough]} - classed 
a camp table* There are many arrangements by 
which the necessary portability can be attained. 
Perhaps the most general form is that in which the 
top is in two parts Lunged together and attached to 
folding trestle legs. From the things you wish Ihe 
table \o hoJd lam by no means sure That you have 
Dot described it wrongly* and that whai you really 
want is not a table but a stand of some kind- You 
might try Silver’s in ComhilL Pound’s, or Gov’s in 
Leadenhall Street. The work you name w-ill 
ceive due attention, hut it is not so much required 
as some others which are of interest to the majority 
of readers. Ask anything you want to know about 
plumbing, and no doubt &c»me member of the staff 
will be able to assist you,—D* A- 
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circuit. It stands thus: 


64 volts 


I 


40 x 1 GO 
40 * i 13+1330 oh ma 


'0046$ amperesl 




t 


the fold of the paper flush with the edge of the 


I do not think this small q uantity of currenrp 
through your body can do you anygood- Tii 
result to "you will be that you wfii be rebel 
your surplus for ihe battery will 

not less than £d_ As you say that v&ox 
a long one, in your interest 1 advise yoo V> 
nothing to do with medical batteries* 

Mn be applied as a remedial agent in some 

of disease, but its scope is vtrj limpvd- 
adopted as a remedial agent it m appiMd g 
bv means of the induction coil worked by 
battery, and this is named & medical cm 
medical battery. 


joint—i, cl, ihe ri+cn-up port of the back of the book. 
Rub the paper well into the joint, taking care not 
to cut or tear it any way. When these have be¬ 
come dry pul a n:ee costing of warm ihin glue 

the back of the book- and allow it to dry. 
Now get a piece of thin calico or muslin, cut ft the 
length of the book, and about two inches broader. 
Glue the back agaii, and Lay the cloth on, allowing 
it to come over equally on both rides. Leave aside 
to dry after rubbing well to insure the cloth sticking 

to ihe back- In the meantime take the back, or as 
Btmseo Battery for Induction Coil,—V, R. j n should be termed iLe oa*e of the book asd clean 

l) The break hammer for an indue- \ off any tom or ragged bits of the old paper or ! 

lining still adhering to at. Now take the bock 

and fit it into the ease, taking care that the front 

in. in diameter, and ; in, ! of the case and book agree. This done, open one 

This tnav be cm off the end of a*soft \ of the boards of tije ’book, and with a paste 

with a Lutk saw, and riveted to the 1 brush paste the end paper and the piece of 

spring by means of a small bn'? rivet- <ib If you I cloth overlapping from the back: shut the board, 
want a powerful batUrv to work the coil for two turn over the IxK^k. and repeat ihe pasting upon 
Lours a day only, and' ir, t -n it aside ready the other side. Put it inu> a press, or Under heavy 

charged for the remainder of the twenty-four ; weights, until dry. If this Las 

hours, do not uk- a Bunsen, which will require to 
l>e taken to pieces when done with, and set up 
again when wanted. Of course the same charge 

can be u^ed several times if you follow* the direc¬ 
tions in my anick* on ihif subject. 
you louse a single fluid bichromate battery with 
liLing arrangegitills for the eiemenis, £l? advised to 
J. IL for his electric light. £ix cells would-1 ifiink - 
be too much for your coiL Try two at firsfi and 
incr-ase the number If you require them- (3. Jiu 
^uite large enough for square of carbon. Fill 
L^ach cell to within i in, of the top, IS) Do not put 

any mert ury in the porous cell with the carbon 
b!c-f k_ A liitlr* in the outer cell w ith iht 

utcfuh 


over 


Tf- 


[ U rerpoof L 

Gon coil j* in. in length by 4 tn. in diameter, 
with a core ; in. in diameter, may 1-e made oui of a 
disc of irt«n from % to i 
in thickness, 
iron rod 


>y parnai paralya 
from the body by 


e 


ne 


b 


: cystem deadened 

1 e li mmating poisons 
i If vou will kindly tell me your 
‘ advise you with pleasure bow to acl w 

1 rciicf. if electricity is needed at all —G- is, it 

h-To gei 


f rC 
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11 
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Gold Bath- —A K- i 

foniilv rich deposit of g» - 
soluiion, it should be mamiaiued ax 

richness, which may be anything 

__of gold to the gallcm of 

is to say. if 1^ dwts. of gold to the 




F - 


wei g-h i s, 

done the bcKk w^ill be as fir 

have given ihe moduj operandi for rtpairing a j to 

lx>ok in the condition assumed from your descrip- ] __-^ 

lion. If I have t> ntil ted an jibing or misunderstood i gold of a sufllcteptijr nch^omcHir, 

you. if yon tvrite again as explicitly as possible, I JL 

will Lie glad to help Vou still further, I would bare attention 
liked to have known if your book is half bound or | cyanide as 
fuii bound in cloth or leather.-G. C- 


aJl been properly 


IS ii 


a? 




■* 


oz. 


cjjeful to main Lain it at this s :oim 3 :ird by 

to Us condition, and 
required to keep this qsuiu^ 


But I advise 


*- r f ti¬ 


ll • I 


in 


{Sh cjfield). 

are able to get a straight cut with larg 
presume the machine itself is all righfi for I dare- 
say yon are aware that the saw clam 
times need afijustmenL Very small 
inc is aJwayf m^re difficult to work with than those of 

There is such a small amount of 


yon 


of the deposit* Renew It by 


evanide of gold - t —- 

tilled water, until il has reeoverea 


DDS S< 

blades 


evaporation to a thick snufr 
dish on a san d balh, 


; 


Jh 


Worms In Wood-— ft. J. W, LYonricAt. 

arr- difijLu]! to eradicate sometiiue? a- they often tendency to deflect them- Passb]y, though not pro- 

fit>m the u^c oi iinytropL-r wcod, or w*<icd b:iL»]y. you have got hold of a bad lot of blades, same 
which L~- not lx-i-n j rtqcr]y seasoned. In tliis of which have an undoubted bias towards one side 
caw-, the cauH? lit? within the wood It U con- , or the other. It is rarely, however, that yem will 
sLiintiy liable to bring forth more. I he worms you ! find many in a batch which are defective; and I 


These i that any irregularity in the wood has a great 


obtained may be alloyed wi 

held in the solution, and »t 
usual way to get pure gold.—4* 
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Engine with Oscillating Cylinder Callipers, 

—1.^ink ( if yon wish to make an engine with 
osculating cylinder, unci do not know how to arrange 
the steam passages, you should cet a hook which 
trouts on the subject, and so obtain more informa¬ 
tion than can well be given in “Shop m answer 
to a query. You might get Powell s hook from 
your nearest bookseller, or you might send 
la. to T. JG. Halle well, 50, Hanover Street, Dant- 
xic Street, Manchester, and ask him to send 
Ins working drawing of oscillating engine. If you 
like it, you cun afterwards get a set of castings for 
5s. Tt is almost a pity to make a 1 in. cylinder 
without a slide valve, and I am afraid a slight 

sketch such as you ask for might not enlighten 
much. r '"m '-' ' " " ‘ . 

oscillating engines is sho wn at Figs. I and 2, 


exhaust steam into the air, or the chimney of the 
bnUer—the steam escaping In pull's- in the con¬ 
densing engine the steam passes into a condenser, 
and no escape is seen or heard ; the engine will also 
he fitted with an air-pump- To measure the diameter 
r!f crlinder you must have the cover olF and measure 
with inside callipers, or a gauge. The length of 
stroke you may get from the travel of the piston rod 

guide block.—F 

Hydraulic Engine. — Scrutineer.— You have 

&(iea mistake, there is no such term as “horse¬ 
power pressure.'’ Nominal horsepower is not 
used in this connection. In no case can n.h.p. be 

determined unless dimensions are given.—F. C. 

Banjo without Brackets. — Alpha (Birkctt- 

food )-—In reply to your query for an idea for a 
banio without d rackets, I beg to inform you that 
nothing has been invented to equal brackets for 
atretching the t e 13um. I heard some time ago of a 


willing t o do my best to oblige yon in that direction, 
provided the Editor is agreeable, and can find 

room for it.-J. G, W.-{Thc Editor is agreeable, 
and will make room for it*—Ep.j 

Second-hand Hcadstocks, etc. 

(Malvern Wells). 
two ways: by a 
machinery, or 




.4 


:»n 


T ii 


ui 


„ . F. H. N, 

iou can manage in either of 

pplying to second-hand dealers in 
by advertisement. If you hav 
LtJtriii.j of time, go to the dealers in Worcester, or, 
better still, Birmingham, atul suit yourself. If not, 
try an advertisement in tlie Exchange and Mart 
The difficulty here is that the reply may come from 
so far off that you cannot go to sec before you buy; 
hut this Is partly overcome by the system of de¬ 
posit, whereby the price is sent to the manager of 
the paper, and held by him till the buyer is satis¬ 
fied, or has returned the goods as unsuitable, when 
the money is forwarded or returned accordingly. 

You can easily find out second-hand dealers by 
inquiry at different hardware shops,—F, A* M. 

Moulding Papier-Mache—C, II. C. (Hornsey). 

—The method of forming papier-nuiehe ornaments 
from pulp with which we are familiar is by using 
iron moulds, and subjecting the male rial to con¬ 
siderable pressure. Probably V. H. c. might do 

well to place himself in communication with the 
Papier - Aide h6 


rf 


10 




v\ 


. C. 


!1 T 


c m 


l 


iti 


ib 


__ _ _ you 

The usual plan followed in small model 

represents the llange on the side of a double-acting 
cylinder; the face, a, is got up perfectly flat and 
parallel with the bore in the cylinder r port holes, 
a and b, are drilled leading to top and bottom of the 


t 


ij 




banjo without brackets, invented, I believe, by a 
gentleman in Liverpool, hut I cannot give any par¬ 
ticulars as to the working of it, further than every 

time the vellum wanted tightening it (the vellum) 

had to be wetted with a sponge. Tlie very act of 
wetting the vellum after it was put on would (in 
my idea} con d e m n it Ihave experimented in that 
direction myself, but I have not, up lo the present, 
succeeded in making anylhing to answer so well as 
the brackets. Therefore, if you w ant to bare time 

and money, etc., go to work with the brackets. I 

sure nothing could look neater than w ell-made 
and nicely-plated brackets. The principal thing is 
to get good ones with a well-cult screw thread, 
common brackets being dear at any price.— 

, jf.aw. 

Lathe for Grinding— J. J, R (Maltan). - Not 
{ knowing from your question whether you are an 

amateur or a workman, I must reply as to an 
amateur. You do not require a lathe of any special 
form for grinding, polishing, and scratch brushing; 
all you want is an ordinary (very ordinary) rough 

. kthe; the grinding wheels, buffe, scratch brushes, 

etc,, can he mounted on mandrel nose, or 011 iron 
mandrel to run between the centres. 

1 r such work as this on a good lathe: the dust of it is 

ruin to any kind of machinery with nicely fitted 
slides and journals. You don’t really need 
pletc lathe ntall; if you have the bed, crank, wheel, 
and treadle, you can fit a pair of wood uprights for 
headstocka* with a pointed screw through each, 
pointing inwards, to act as dead centres ; t hen have 
. a number of mandrels, each carry in 
r ,t grinding 

points, being driven by a wooden puller, which 
would be provided upon the end of each of the 
mandrels to receive the hand from tlie fly wheel. 
Any lathe maker could fit you up a grinding lathe 

of this kind»“F, A. M. 
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Company, London, whose work 
J lies in this direction, and ascertain I he process 
employed by them. We have not their full address 
to hand, hut a Directory will supply iL—S* \V, 


!v 


■ 77 ? 


*T . 


f 


I 


I ■ I 
I ► J 


- I 


ft 1 


m 


am 


Cutting Paper Tubes for Boxes, — Know 
(Glasgow) has doubtless discovered ere this that 
his query lias been answered. We would remind 
him that some time must necessarily intervene 
between the receipt of a question and the appear¬ 
ance of its answer in “Shop*”—S, W, 

Black Japan Varnish, — Papier-Mwh£. — 
Some preparation of Brunswick black hast probably 
been palmed on F. AT. instead of the proper article. 
“Japan” is a word often used by manufacturers to 
convey the idea of blackness and brilliancy, as in 
“ Japan blacking.' 1 He should apply to S. Thorn ley, 
6, Snow Hill, Birmingham, stating the purpose for 
which the “ black japan ” is required, and he will 
get the proper thing.—S. W. 

Battery for Electric Light,— IL A, T* ( Bcr- 
mondsey }.—Your battery is a single fluid chromic 
acid battery. Charge lire cells with a liquid com¬ 
posed of 1 lb. of chromic acid and 2 ok. of chlorate 
of potash dissolved in 1 quart 
add to it 7 oz. of sulphuric acid, 
cool before charging the cell. 

Statical Electric Machine. 
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a com- 
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of warm water : then 

Allow this to get 

G, E. U. 


- ——, - H one or two 

wheels or bulls to run between these 


rr 


W. AT, (Uscard). 
—A description of a statical elect ricmachine would 
be far too long to be printed in “Shop,” and would 
be almost useless apart from drawings illustrating 
each part, A series of illustrated articles on this 
subject will be given in Work at some future time, 
but I must ask you to possess your sout in palienre 
whilst waiting lor the good lime coining, since our 
Shop" is now very full of work, and Work is in 
danger of being filled with “ Shop.”—G, E, B. 


Engine with Oscillating Cylinder Callipers. 


cylinder: also central hole, g* to fit the point, h t on 
which cylinder rocks, and which is certain to wear 
the hole larger and work loose. Now, if the face, 
a, be brought round and laid on face, n, the ports, 
a , b t w ill come exactly between c, d , and e* /* the 
cylinder being upright; this is the dead point when 
no steam passes. If j be the steam entrance and k 
the exhaust, then e and e will be steam ports and 
d and / exhaust; therefore, if the top of the 
cylinder swings to the left port, a will come over e 
and send steam to the top of the cylinder, whilst 
port 6 would come over / and allow the bottom of 
cylinder to exhaust. 7 a and n are holes drilled 
down to meet the four port ways, and are plugged 
at tlie top. I w'ould not trust to the point h to sup¬ 
port the cylinder, unless it were but £ in. diameter, 
but would sink the surface, b. about | in,, and turn 
As to fitting f the edge of the flange. A, to fit into the recess, 

shown in the sectional plan, Fig. 3.*—F* A. AT, 

! Camera Bellows and Lens,—J. S. (Dudley) 
had better write fora price list to Mr, Tyler. 53, 
High Street, Aston, Birmingham* There is no lens 
specified. If J. S. would practise folding with a 
piece of paper, he would find bellows making very 
easy as soon as the knack was acquired. 

Proportions of Quarter Plate and Whole 
I Plate Camera,—G. S.—If G* £3. will carefully read 
the article in question, lie will see that “principal 
measurements' 1 arc mentioned, which is intended 
m- I to mean that the frame of the body, the focussing 

screen, and dark slide must he made to work 4J by 
3\ plates, which is a fourth of the whole plate. The 

substance of the material may be to the taste of the 
maker. It is of very little consequence, so long as 
the inside measurements are right. Old-fashioned 
cameras used to he much larger and heavier than 
modern ones. It goes without saying that a small 
instrument does not require the same amount of 
strength as a largo one, A clever workman will 
simplify whenever he can do so without interfering 
with the working capabilities—in fact, brains must 
be used. 


Patent for Compounds.—L. AT.—It is not ad¬ 
visable to sell the compounds until your patent is 
complete, though there 19 no law to prevent your 
doing so* You can drop the patent any time 

like; you are not compelled to keep it up. —F. C. 

Microscopes*—W atchmaker. 

mend you to procure a catalogue of a well-known 
optician. If it is not invidious, I would say that 
for your purpose you could not do better than to 
get one of Air, Lancaster, optician. Cole more How, 
Birmingham. As to the price of lenses, a cheap 
set can he bought for 3s. Gd., but an object lens of 
|kortfocu3 and fine quality will run into pounds, 

( and powers will 


^ 4 


you 


Electric Belt Links,—T ixmax (Ifomcrton)*— 
Cut llie Jinks out of 21-gauge copper and zinc plates. 
The zinc lozenges should he plain oval pieces with 
a small transverse slit in each end. The copper 
lozenges should have a small tong or projection ar 
each end. and these tongs must pass through tlie 
slits iu the zinc lozenges, and then bent back to 
form a closed hook. The ends of these hooks may 
be soft soldered, but I do not think this necessary, 
as there will he no strain upon them when aewn 
Into the flannel, I verily believe you would get as 
much benefit from wearing a piece of clock chain, 
or a 
will 

get more benefit from wearing a simple belt of new 

flannel than all these quack remedies put together. 
If you can tell mo exactly what you want with 
such a belt, and what you hope for from it, I will 
give you some valuable advice from my o wn long 
experience. These advertisements are a delusion 
and a snare.—Gh E. B. 


I would recom- 


but the price of various qualities 

Jw fouTKl in an F optician’s catalogue. ^ * 
the cell into the power-tube, if the said tubes were 
sent to Mr. Lancaster with instructions, it would 
be most courteously attended to-at least this has 
been my experience. He has done a good deal of 
such like work for me from time to time, and I 


as 


piece of iron chain, inside a flannel bell, as you 
from one of those galvanic chains. You will 


such like work for me from time to time, ... 

have always found him kind, and Ms charges 
ceedingly moderate.—O. B. 

Tondenr Photographic Developer.—K. L. H. 

inc tormula. for tondenr developer is a private 
rornmla, and unknown except to the compounders. 
If in one solution, the probability is that It is a 
maroquinone developer, but without further i 
| wrmatiou it 13 impossible to say. 

0 ®““?Bellows.-J ack of all Trades. - 

TVJ.5 L s .V ppljr P arls ot cameras. Mr. 

^ street, .Aston, Birmingham, wiji 

forward a price list on application. 

Cost of Materials and Tools for Camera, — 

. , t00 ^la reqmsite are ordinary cabinet 

The fol , lowin ff list will be found 
• 1 enon saw, planes, chisels, screwdrivers 

il . ? ln , me . r ’ S( l ua re, gimlet, and compasses. 
ib not the tools, but the v—™. 

used. . ‘ - 


(Glasgow). — The piece of 
work you name may ns well be French polished, 

though if yon prefer you may either w'ax or oil 
polish. The first-named method will give the 
highest gloss, and I shall confine my remarks to It, 
The mahogany you are using being old may be 

dark enough, butif not you can use a little stain. 
Oiling will, however, probably be sufficient. Use 
raw linseed oil, and apply it with a rag, rubbing it 
well in, and then letting the work stand for a (lay 
or two* Then stop the grain with a mixture of fine 
whiting, turpentine, 
colouring. Rub 

off the surface before the composition gets hard. 
The wood is then ready- for the polish. This you 
can make yourself, but it can bo bought as cheaply. 
To use it, get some cotton wool or wadding and 
a piece of soft rag. Moisten the wool with ill 

polish, and Avrap it in the rag, taking care that 
there is only one fold of this between the wool and 
the wood. Avoid creases on the rubber where it 
comes in contact with tlie wood, or you will not 
get a good finish. The rubber being ready, touch 
the face of it with a very small quantity of oil* the 
smaller the better, just enough to make it work 
smoothly. The wood is then to begone over with 
this rubber till there is a sufficient body of polish 
on it* This you can only learn by experience* but 
_ . it may be a guide for you to say that the rubbing 

Banjo Making,—D arkie,—I n reply to your re- is continued till the wood has a polish on it, hut 

quest for an article on baojo making, I am quite 1 only a emeary-looking one. After you have got a 


Polishing* — M. J* 


u 


and a little rose pink for 

this well in with a rag. and clean 


a A* . _ —manner in which they are 

J*- utrQut of cabinet-maker's tools varies 

rrem a few pounds to a few hundreds—there is no Simple Lathe,— Well-Wisher*— As you think 

As a workman gains in experience he not JP U C0lll< * make the lathe described in No. 17 by me, 

tlvlfa * advantage of a variety of pattern 1 would strongly advise you to do so, especially as 

b K ut frequently designs special ones for the you mean to learn the art of turning upon it. The 

^joo ne ims in hand. It is bad policy to purchase simpler lathe to which I there referred is that known 

t0o]s ' Go °d second-hand ones as a pole lathe, which is a sort justly going 
cnosen with discretion, is probably the least exuen- background. I trust in Part 3 of the series 

tonb. a 3 outlit. Cheap or low-priced for , Kvcr 

2£5 generally doficient in temper, and are 0U Ght to 

oKh 3 ^ ^ er # a ba£l investment; The wood can he whose space is very limited* I am glad to hear of 

liWnSr * Qt 13 l2 3t timber merchants, and the metal l 0UT hopes. It brings so strongly to my mind what 

‘ mi fr £ m ^ r ' i'r ler * S5* High Street. Aston 1 * felt vv hen I began mechanics. I will be most 
mingnam* Other dealers in photographic happy (ogive you the right hand of fellowship in 

msitea also supply fittings. Obtain price ist. everything, and trust you will turn out* like me, a 

*«t completed articles probably two or three Self-Helper. 

PJfls* one from the regular makers eight 


the 


to the 
Lathes 

yhody’ 1 to describe & unique lathe, which 
be a great convenience to those amateurs 




or 
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Trntlo Notes ami Memoranda . 


body on, let the job stand over, anti if the polish detailed explanation as to the why and the where- 
aeems to go or be absorbed after, say, a couple of fore of the doing to ail who ask It id neither neccB* 
days, repeat Iho bodying process* The smears arc sury nor expedient. 

removed, and ihc final polish is got by “spiriting Bookbinding,^ Bookbinder. — The papers on 

irtlV* that is, using a similar rubber to Hint already bookbinding will be commenced very shortly, but I 
11 escribeil, but without any of the oil mid French eannut name any precise time. It will not, how* 
polish, for which methylated spirit is substituted* ever, be long now before a beginning is made 
in doing this you w ill have to he very careful not am obliged to you for your good wishes and good 
to “spirit err* live body you have previously laid, opinion of the Magazine 

('ominoo rubbing till you have sullicicnt gloss. Modelling in Wav^WiY-Tt w m not br> 

^| U r ! 1 *.!■■i/ 11 ^ ia the p'ueesti which will be described poaaibio to give, at all events at present, any de¬ 
nt leiigih in a merits oi exliimsl i\c papers on poh. - scription of the methods of preparing anatomical 

01 ', il t l | Un , l 3 ii^! l lii?subjects and facsimiles of natural objects in wax. 
J a 1 m»t H on with it br sb, and be every point in the great circle of the sciences as 

curcful not tla j it on t no 1 bickly,oi j oil u i 11 a ^ 11 i pviqI 

coarse effect. You are, doubtless, aware that a ' ‘ T , r * . ** . , ... 

very good appearance rnay be got by simply polish- . A me r lean Organ. TV ax.—-I nstructions in build 

jng the plain unenrved parts, and leaving the mff organs of this alftSS will be given as soon as 

fiurvccl work dead bv uierclv oiling it. This is a opporlunity olters but logo through every instru- 

ilun which, us a matter of taste, i should adopt.- nient ot the kind irom the barrel organ ol tho 
) jY streets to church organs, and also the kind to be 

Aquarium Glass. —Aquaiufm {Canning Town). «*» orfrftn9 ’" iB utlcrly 

you bud belter use what is known in the trade as . v ^ h mcm ^ n , P of ariy tcrill l[mL TOU do not 

“32 oz. sheet." For cement for the same see reply ; ln ; ^ T1 f mcamn*, ot any term mat you cm not 

to Tv ho , page 221 .—c. M. \\\ 1 unacrstaiKL 

Fountain Aquarium. 

The construction of an aquarium with an 
automatic fountain combined is quite within the 
reach of any one capable of doing ordinary sheet 
metalwork, and n fully-illustrated article upon the 
subject appeared in No. 31 a£ WoitK, page 431, 

-C, AI. W. 

Safety Cages.—E. J, J, {Netting Hill Gale).— 

There are several inventions patented and in use to 
arrest the fall o£ cages in coal and other mines, and 
in eases where the rope breaks; also similar ap¬ 
pliances for securing the safely of passengers in 
warehouse lifts. There is a very effective arrange¬ 
ment of this kind on the Ot is lifts in the Eillel 
Tower. “F. C. 

what to Turn,—C ar {Carynarthen ).—You have 
a Millies’ 5 -In, luLhe with slide rest and tools for 

wood and metal, also a good set of chucks mid a 
circular saw and table—a very good set of tools let 
me say—and you wish for pntterns, etc., of articles 

wlikih you can turn. Now with such a good out lit III.-Quest ions Submitted to CotirespoxdENTS. 

you con imikc a great many things in wood and Battlesden Cart. - It. 13. (Fife ) writes : — 

metal, but as you area beginner, begin with wood, - Wtnilrl HOMESPUN (Tcvtcnlcn) give instructions 

and learn to turn in soft wood anil hard, laying for making wheels for ihittlesdcn cart (see page 

aside the slide rest and metal-turning tools for yonj ■» * 

awhile. You can hardly do hotter than begin with Pn H rr „ a T n 

parts to tit together, and require to be hollowed hilt) writes * \i £1 u! n i, n Llt 9 Jhn 

egg shaped boxes to hold thimbles, etc.; then make enlarges designs according to patternslu&t may be 
tioinc wooden candlesticks—small ones for wax ^ent, and from whom models may be lured at a 
tapers and large, tall ones. All these things arc charge per month i 

excellent practice. You might try some Egyptian Terra-Cotta, Monumental, and Portrait 
trellis (see No. 7 of Work)— very good practice : see Painting* — Fixili Uiimipen) writes“ u culd 
also page *231 of No. IS* 11 o 1 ts&a ptFc r& Vol. IV. is you kindly allow me a small space in * Shop ot 

a most admirable book, and has many excellent work to ask if any of the readers or your start 

designs —F* A M would kindly oblige me with an idea of how to do 

ItviTannia C'o ^o l i Hones' 5' in and Price’s popular treatise--E d ] ii- How to bang the drapery 

eouree, a manor o' opinion as to which is best, ’but And fur certain it would do good to more than me. 

if you want to do mil ling I must say that I should 
in your place go in for Price’s lathe with the vertical 
slide, I would have a long leading screw, a clamp 
to fix the vertical slide at any height, a bored 
mandrel, and would ask them to increase the 
length of the Trout slide to give more bearing 

surface. 


Five thousand plumbers are now enrolW on thft 
register of the Plumbers 1 Company* 

The average number of men employed per diem 
on the Forth Bridge during the three months of 
the busiest time was 2,293 Only one fatal aetildtut 
aral this we are informed was due to I he workman's 
i own want of caution, has occurred during t]m 
quarter* 9 

The directors of the Forth Bridge HaUwa? 

Company recently vial Led the bridge by the wd 
of a gangway over the gap at the north girder 
and walked on the bridge from the south to 

the north shore of the Forth* The first to crtHsu 
were Mr* Thomson, chairman of the Forth Brl 
Company and the Midland Company, and 
Taylor, daughter of General Taylor. They were 
followed by l^ord Colville, chairman of the Great 
Northern Railway, and Mr. Dent* the chairman of 
the North-Eastern Company* The party returned 
to Queensferry by steam barge, 

-AcuoiuntfG to a recent publication of the Statis. 

tical Bureau at Berlin, four-11 ftlia of the iteam 

machinery in the world has been constructed 

within the last twenty-five years* France baa 
4fk50l) stationary boilers, 7,000 locomotives, &nd 
1.700 ^hip boilers; An*tre-Hungary, 12,000 stationary 
boilers and 2,100 locomotives. In the United 
Slates, the steam machinery, exclusive of loco- 
motives, 1ms 7,500,000 horse-power; in Germany, 
4,50U*()fJ0 horse-power; in France* 3,000,000 horse¬ 
power, and in Austro- 

power. There are some 105,000 locomotives in the 
world. 

The London correspondent of the Manchester 
Gttaj'dian says a movement is on foot to establish 
ft house-to-house heating supply, similar to that of 
gas and water. Tho system consists in the con¬ 
stant circulation of water at a high temperature 
and pressure (viz., at 400 degrees Fahrenheit 
250 lbs* on the square inch) from the batteries of 
boilers at a central station through the supply 
mains, and back to the boilers by return mains, the 
circulation being maintained by means of pumps. 
The loss of boat by radiation 1ms been reduced 
to a minimum by covering the mains with a non¬ 
conducting material* Service boxes sufficient to 
heat three houses would be placed under the foot¬ 
paths. From these boxes the house supply would 
be taken by means of copper pipes. At the end of 
the copper pipe, and inside the house, is fixed a 
vessel called a “converter/ which permits the 
water to resolve itself into steam, the pressure 
of which is controlled by a reducing valve fixed ca 
the copper pipe before it enters the '*converter. 
From tnia “converter" the house service would 

be taken. 
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as it is* 


E 




purpose of Work. The 
WORK cannot be given 


Wood Screw Cutting Too!.—J. If. E. f.STiej?; 
fraud's Jinn fa \ t —It hns be enal ready staled in “ Khoji - 

that the London agents for the sain of the specialities 

of Messrs. Peugeot Freres are Messrs. Alexander 
von Ulclm & Co., 7, Idol Lane, London, K.C., but 
this, doubtless, has escaped your notice. 

Index to Weekly Numbers of Work*— 

N, VY* c* ( Hfanekexte ?•)>—Tke addition of an index 
to the contents of each weekly number of Work it* 
under consideration, but no change in the present 
form can well be made until ihe commencement of 
Yol. II., when, in all probability, many improve¬ 
ments will be ctl’eetecL A. E. W, and Market 
WeigHTON are referred to the above reply as an 
answer to their letters on this subject* 

Index to Work “Alarum-A n index will be 
prepared for each volume of Woric. I am glad to 
Una that you are among the many who have de¬ 
rived benefit from the Magazine. 


OUVRIER (Binning- 


1.500.000 horee- 


and 
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fir pvhUshed rd La Belle fctiirap*. Ludpntfi Loryim, at 

Vft'rtvtk fiery H'ttOi esrlay ninrntNg.cfnrffffeouMIW Qbtttinahu*ixm~ 

tfhere throughout the United Kingdom OTA t'riduy ui the bUA- 

TERMS OP SUBSCRIPTION. 

3 months friic by pofiE .- jj 

iiiniMfrg, „ " " * 4 * m • 

13 months, *« *■ . 

Postal OrUers or Pont Omefl Orders pnynhluab thetiwm 

rutt Ollice, LuuUon, to Con Past, LlmitciL 


TEftUB FOB THE JSBBflTlOX OF A DVEBT1BEMKSTJB 11 RAOR 

£ 8. A 

- n o o 

- «io o 

- B 13 o 

- I IT 0 

. 10 0 

- old 0 


Weekly Ibsux. 


One Pnge - * - 

HftlfPnKr 1 - - - 

QuarterTfcfe - 
Eijk’hi 3i of n Pnno 
One-Siiteouth of iiFiffO 
lu Column, per Inch 

rroiHinerit or a «Hf* of in$ertton», 

t]/ epccuil arrangement* 

Rrnntl prepaid Advertie^mejta, such aa RUn/iUooa 
nml Kxchnuae, Twenty Words or Se^ t One olnmnff, vww 

Penny in?r W F ord extra if over Twenty. 

*»• Advertiaements should reach thei Office fouftefill 

d&ys in advance of the date of isstift. 


IV.—Questions Answered by Correspondents* 

Pill Male! ng*—P it a RM acist (K \ ngs t o xen) writes 
in reply to J* C. (Carlisle) (sec No* 31 of Work, 
page 4 'J-l): —"If J. C. {Carlisle) were to apply to 
Messrs^ A1 aw, Son. & Thompson, 11, Aldersgate 
Street, London, they would gladly submit prices, 
and supply any article or machine used in pill 
making* There arc various forms of pill-making 
machines in the market, and 1 feel certain that if 
J. C* were to call upon any of the chemists in or 
around Carlisle during their quietest Lime they 
would willingly let him see the various fomis of 
pill tiles* rollers, coaters* silverers, etc* He would 
then he in a position to describe the kind he would 
require. An ordinary mahogany frame pill machine 
to roll and cut 24 pills at a time would cost from 
about £1 to £1. according to fittings. A Pindars 
rotary pill machine would cost from 12 to 30 guineas, 
according to requirements. Graduated pill tiles 
may be had from Ud. upwards. When only a small 
quantity of pills have to be made, the simplest 
method'is to weigh out a given quantity of the pill 
mass, and roll this with the blade of a knife upon a 
piece of glass or graduated tile to about the thick¬ 
ness of an ordinary writing pencil and divide 
equal portions, and roll each between the thumb 
and forefinger until quite round and smooth. A 

little practice in tins will soon make perfect* Except 

for very large quantities an ordinary mahogany- 
frame pill machine is sutlicient.” 

Ink for Posters.— 

reply to A. J* {Ilkeston} (see page 491): 

get vonr stationer to order ft sixpenny or soil hug 
bottle of Mordan’s waterproof ticket ink, F. Mor- 
dau, 320, City Hoad, London* E,C." 

Lacquer for Iron and SteeL—It. G. {Birjn\ng~ 
ham) writes in reply to Steel {see page 520):- 

l ubbs&Wilkins, Hockley, Birmingham, make the 
above, all colours. 

Working Drawing of Tramcar,—K C* (Lcv : 
tnnstonei writes in reply to J. W. F* (Loncrtiitr) 
(see page 52G):—- 1 ! can supply you with ft drawing 
of it trnmeor aa nitido by till! uost ilvm m Louuoii- 
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Small Motor for Lathe and Sewing 
Machine.—J. B* (Keighley ).—An electric motor 
will do what you want if you have the supply 
of clcetriciiy; if not, you would want a battery, 
which is far too costly to supply with zinc and acnl 
to answer your purpose* If you can get water 
from t lie town main at fid* per 1,000 gallons, and at 
100 1 b, pressure per square inch, you might use a 
“ Thirl mere" wheel water mol or, which is very 
cheap, and far the most convenient thing to have, 
but the water will cqsL a shilling or two per day. 
You might have a one-man gas engine, sometimes 
In he got second-hand for £ 10 * but don't have it iu u 
living room, as it thumps and smells. The gas for 
this costs a mere trillc*—F. A. M. 

Royal Mail 1 ' Cart.—P a rent {Amen Corner , 
London). — A paper on how to construct one of 
these popular cans for children is given in No. 3t).— 

EIX 




SALE AND EXCHANGE. 

Cyclists.-Use “ Graphitic” on your chains; 

-..ill not hold dim; 8 stamps, free—W olff mi So.^, 

Falcon Pencil Works. Battersea. S.W. li . 

Patent Unbreakable Twist Blt-t m., ^ 

V»., is. 8<3.; | bk, » ad. t i m-«■ «d.. ' 1 ,n " 

post free, ad. extra.— Hobdav, Chatham. 

Warranted Saws.-Panel, js. ^d. l 
rip, 3 d* Exchanged if faulty* Foil free, Gd- 

IIohdav, Chatham* , . rtIt ^ 

special duality SftWS. r Wannnted to W* 

* ’ Panel, tfs-; hand, 6 s. 6 d. , t&U / 


J 


W 




* halP i 


* i 


41 


square iron* 

Hobdav, Chatham. . .. Tw Tee and i 

Square, Marking, Mortise, and L L cp _ 0 d. 0 av, 
Irfvcl, and Plumb, Compass, &c. j-. ? [aju 

-“tss I 

6 >« 


Watch and Clock Making*—Go van*—T hose 
papers? were commenced in No. 20 of Work, pub¬ 
lished August 3rd last. 

Smlthing.^I am in receipt of your letter with 
reference to smithing, and am pleased to find that 
the pnpera thereon give yon satisfaction* They 
will be resumed in jl very sliurl time, and will in¬ 
clude every branch of the trade* 

Verge Watch.—\Y, H* (I'lpton ).—The paper on 

this subject will have met your eye long before it 
can light on thh reply lo your remarks on tliia 
hnlijcel.. It by no means follows that because the 
Jir-rti of a Furies of papers Is commenced in any 
]mrihmiar number thnt ihe second will of necessity 
appear In the number immediately following* 
Jtesi assured that I here are always good reasons 
lor doing all Lluil is done in this way, but to give 


P 


Chatham. 

Smokers, buy 

rious, Econorrucal* Post tree. 

Lane, Glossop* _ 

Mo dc 1 Engine. Castings, ™™; I X hto. i 

logtie +d. 9S ' Imth « 

sutbp.-Butlek Bros., Bcntnam f 

London 


IL P. (PlaUtow) writes in 

You should 
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Are universal] / admitted to be worth a Guinea a Box for B Uous and 

Nervous Disorders* such as Wind and Fain in llie Stomach, Sick 
Headache, Giddiness, Fulness and Swelling after Meals, Dizziness and 
Drowsiness, Cold Chills, Flushings of Heat, Loss of Appetite, Short¬ 
ness of Breath, Costiveness, Scurvy and Blotches on the Skin, Disturbed 
Sleep, and all Nervous and Trembling Sensations, &c. tkc. The first 
dose will give relief in twenty minutes. This is no fiction, for they 
have done it in countless cases* Every sufferer is earnestly invited to 
try one Box of these Pills, and they will be acknowledged to be 
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FOR FEMALES THESE PILLS ARE 

A priceless boon, a treasure more than wealth; the banisher of pain, the key to health. 

These are FACTS testified continually by members of all classes of society, and one of the best guarantees 10 the nervous and debilitated is, 

have the Largest Sale of any Patent Medicine 

in the World . 

* in Boxes is* ijri. and as* Qd* each* Sold by all Druggists and Patent Medicine 
Full Directions are given with each Box. 


1 I 


II 


BEECH AM’S PILLS 


Prepared only by the Proprietor, T, BeEchaM, St. Helens, Lancashire 

Dealers everywhere. N.B .— 


Engravers' and Etchers' Plates. Tools, and Materials 


or BEST MATERIAL AND WORKMANSHIP. 

Copper Plates from Id. per square inch ; Steel Plates from id* per square inch 1 

Quavers, 3s. doz. ; Graver 11 a mules, 35. 6d, da?. ; Threaded Gravers, js, cadi ; 

Plain Flat, or Round Gravers Set of io, 2s. ; Etch eng Points 
Mezzotint Scrapers 7s. dcz. ; Tiirke Square Scrapers 

Handle, 2s, and 3s* each, and all kinds of Tools and Materials* 








fs Tor Infants and Invalids. 

0*wt NOT FARINACEOUS. Rich in Flesh, Nerve, Brain 

ami Bo lie Formers. 




and as, each ; 

OR Hurmsiihrs, in 


r 




Lists free. 


nv^ 


y 


JOHN SELLERS & SONS 

ARUNDEL 


1 


TT is a fact that farinaceous foods cannot be digested by Infants. This i: 

^ the only food in which the starch has been wholly changed into 
soluble substances, which can at once be converted in the body into living 
blood. This remarkable result is attained outside the body, by imitating exactly, m 
Lhe process of manufacture, the natural conditions of healthy and perfei t digestion. 

MELLIN S FOOD has been examined physiologically by the high st Medical 

Authorities, and tested chemically by the most distinguished Analysts, and has always 
been classed by them Al It has gained many awards of the highest merit at Public 
Exhibitions* 

No Food in the market can show such a vast collection of honA-fitfc testimonials, and 
many of these allude in an emotional vet sincere manner to the fact that “ MELliIN’3 

FOOD baa saved Baby from Death. 


IS 


STREET 


1 I 


SHEFFIELD. 

Aunts' % DO A NfS O - V <5^ S Q . V,. 20 f Iff a rmitropd Strer t f City # 


j 


t 




■ . 




DESIGNS, AND TRADE MARKS. 

DUKES 


■ I 


Tel* Address : 

APPLICANT, 

London. 




220, llitjh Jlolhorn, London, W.C, 

ATTENDS TO ALL BUSINESS RELATING TO 


USED IN ALL CHILDREN’S HOSPITALS. 


9 


Prospectus, Pamphlet and Sample r post free on application to the Inventor 

ami Manufacturer* 


PATENTS, DESIGNS, and TRADE MARKS. 


G. MELUN. Marlborough Works, Stafford St., Peckham, London 


S.E, 


Attendance in the Provinces 


Phase mention this Paper when applying. 




LOCKWOOD’S HAnDYBOGKS FOR HANDICRAFTS. 


H, A, HOBDAY, 


SOME OP 

Cassell & Company's 

zines . 


Nrw volume. 


This day, crown Evo, doth (pest free), 


WA TERPROOF 1 

LIQUID ! 

NO BOILING. 

ALWAYS READY. 

Ironmonger?;, &c. t 6d. & i/~ 
Tins ; by post, Bd. & 1/4* 


TriE CLOCK JOBBER’S HANDY 

J, HOOK; A Practical Manual on Cleaning, Repairing, anti 
Adjusting, |£mhr ictn^ iiilurTiMiinu on the Took* Materials, Appli¬ 
ances and employed in Clockwork. By 1*. N»]tAsLUCK* 

With upwards ot'i^o I Uusxrati mi** 




TOOL 

MERCHANT 


T 




*.* Plow rcady , O' the same Anther, 


. Chatham. 


The Quivei 


THE MODEL ENGINEER’S HANDYBOOK, is. 
THE MECHANIC’S WORKSHOP HANDYBOOK. as. 

THE PATTERN MAKER’S HANDY HOOK 
THE WATCH JOBBER'S HANDYBOOK 
THE WOOD TURNER’S HANDYBOOK 
THE METAL TURNERS HANDYBOOK 


1 


For SUNDAY 

and GJBNBEAL READING. En¬ 
larged Scries. HO paaes. Monthly, (id. 


i 


NEW GLUE COMPANY 


Price List FREE by 


I 


J 


Shipley f IVrfrx. 


Post. 




1 


■ 1 ■ 




2S> 


p 


Tiir Quiver is best of all the Magazines devoted to 
Sunday Reading *”—Saturday Rcidcw. 

1 HE Quiver appears in a new and enlarged form, 
greatly improved as to paper and type, and offers in greater 
Dull: the attractions for which it has long been noted. 
Guardian* 


L ( 


London ; Ckosisy LOCKWOOD & SON, 7. Stationers’ Halbct., E.C. 


If you have an id ca for an invention PATENT it for a trifling cost. 

Particulars and Pamphlet free. 

RAYNOR & CASSELL, Patent Agents. 

37 . CHANCERY LANE. LONDON, E.C. 


fc I 


ESTABLISHED 1SSL 


J I 


* 


I 


Southampton Buildm^* Chan.aery Lane?, London* 

THREE per CENT. INTEREST allowed on DE¬ 
POSITS, rcpavable on demand. 

; CENT. INTEREST 

ACCOUNTS calcuLu ed on the minimum monthly balances, 
when not drawn below fioo. 

STOCKS, SHAKES, and ANNUITIES Purchased 

and Sold. 




Cassell's Family Magazine 




3 


TWO 


CURRENT 


per 


Oil 


344, CALEDONIAN ROAD, LONDON* 

MICRO SCOPES for Analysts,, Brewers, and Students. 
MICRO - OBJECTS of every description. 

Entertaining Slides for evening exhibition, 55. dozen, 

WlCaO‘POLARlSCOPES, and all accessories. 
MOUNTING APPARATUS^ and all requisites, 

_ Ca tog ue free. Please mention this paper. 


Monthly, 7 <L 

*+* The December Party now ready, forms the 

First Part of a New Volume . 

The stories in C asset, ids Family Magazine are good., 

the pictures are clever, the selection of subjects is strikingly 
varied ; it contains a variety of useful information, and 
altogether a glance through the pages shows that their con¬ 
tents are unusually attractive. 


Slides 3x1. 


OW TO PURCHASE A HOUSE FOR TWO 

GUINEAS H R MOM II or A 1 J LUT OF LAND FOR 
FIVE SI J ILL! NOS FLR MONTH, with immediate pos¬ 
session. Ah K at the Duke 01 the 13 IKKULCK FREEHOLD Land 
SOCIETY, as above. 


11 


if 


fiS 


ALL ABOUT STRONG MEN. 


The BIRKBECK ALMANACK, with full pnrticnlar?, post free 
on application* 


*P 


The Times* 


I R AN- IS RAVENSCROFT, Manager, 


Price Is* l post free, Is * 3d* 


The Magazine of Art 


Cassell’s Technical Manuals 


WONDERS 




Monthly, Is. 

The exquisite beauty of the engravings in TjJR Maga¬ 
zine of Art and the excellence of the letterpress should 
carry the magazine into every home where Art is appre- 
ciat e d P —A ta tui<xrd* 


Ittnstr&Ud th r ' n rh a at Ttntfi P PA l t'/JVGS a ti,i l A'/A (J 

Jj/A l*/£ A A/S, btiun.i tit cloth* 

APPLIED MECHANICS. By Sir R, S* BALL, LLD, F.R.S. 


OF 


if 


Cloth, is. 


BRICKLAYtKS* DRAWING FOR. 3s. 

BUILDING CONSTRUCTION. =s. 

CABINET MAKERS, DRAWING FOR, 3s, 

CARPENTERS AND ItJlNLRS* DRAWING FOR. 3s. 6d 
GOTHIC STONEWORK. 3s. 

HANDRAILING AXD STAIRCASING. 3s, fid. 

LINEAR DRAWING AND PRACTICAL GEOMETRY. ?s. 
LINEAR DRAWING AND PROJECTION* The Two Vuts* in 

One* qs. 6*1, 

MACHINISTS AND ENGINEERS, DRAWING FOR. 45. fid* 
METAL-PLATE WORKERS, DRAWING FOR* 

MODEL DRAW IN . is. 

ORTHOGRAPHICAL a'nii ISOMETRICAL PROJECTION* as* 
PRACTICAL Pitk$l*ECTIVEL, ^ 5 . 

STONEMASONS, DRAWING FOR, Cloth 3 s, 

SYSTEMATIC DRAWING AND SHADING, =s. 


I 


ILLUSTRATED THROUGHOUT. 

Uniform viith the above :— 

Wonders of Animal Instinct. 

T Wonderful Balloon Ascents. 

Wonderful Escapes. 
Wonderful Adventures. 

^ ASSKLL ^ Company# Limited, Ludgate //iV?, London* 


Cassell's Saturday Journal 


Weekly, Id. 

m * 

Each Number now contains 24 pages, 
//lustra ted* 

Considering quality and quantity, the best and cheap 
c*it pennyworth of popular literal Lire ever produced. 

Times* 

Cassell & Comfaxy, Limited, Lndgate Hill t London, 


* ■* 


+ 


3 ^- 


Also Monthly. 6d* 


* 


ic 


11 


The 


Cassell & Company, Limited, Ludgaic Hill t London. 
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[Work—NorariW 30, 13 SC*. 


j 


& CO., EAST 


NOR I • 


3 


3 


Manufacturers and Importers of Photographic Apparatus and Fretwork Materials 


* 


J. II. S. & CO. have now a large Factory with accommodation for up¬ 
wards of 100 workmen, which is mud exclusively for the manitlactuTc of 
PlLutoi;rapltic Apparatus oi every tic s,c ri pi i on, item the cheapest to the 
most expensive. 

The process is simplicity itself. Fall Instractions supplied with each sec 


Timber Yards, Sawing and Planing MIU* covering about 

1'iva Acres near Mail way 81 at ion t 


TT, S, & CO. krr-p regularly in Mock about 120,000 

' FRETWOOD, solid ami 3 ply, veiictri, 
tVc , besides, a very large quantity of Logs, I'1.111 ks, and 
Hoards* Carving anti Turning Wi■ id, ike., and 200,000 

FULL-SIZE DESIGNS for Fretwork, Wood 
Carving, &c<, besides an nnmmse Slock qf JJneni* 
Tool ClicsLs, Fretwork Outfit?, Drills, Saw Frames. Hand 
ami Treadle Machines, Saw blades, Ac. Ac, 

Specialities for 1888 & 18894 —Books of Nrw 
Designs. FUKTWfJKK Nu. 1, cmitammg t? Large Sheels, 

price is. No, a t c uniat mug au Sheets of larger ahd more 
elaborate Tallents, ss tui. Book of Wood Carving I 'e .igns* 
toiimmng u Patterns, price ts ; these are all New Paiiems, 

not sold in any other lurm, and would, if sold Separately, 
cost three or fuur times the amount charged. 

Handbook and Workshop Guide, price 15. 

At] Patterns greatly retlucctl in price* 

Complete Fretwork Outfit, comprising it; inch 

Steel Frame, haws. Aid, Pile, 4 Uesigns |,wUli surlicient 

planed Wood, gratis), and is. Handbook on Fretwork, 

price 3s. 6iU carnage paid, u feet Assorted Platted Fret- 
wood, js. 6 d. 


FEET of 


3/6 


The Eclipse Camera Set, 


Eclip«e Detail, Ua. 1Q2. 


3/6 


Complete, consisting of a Polished Mahogany Sliding Bellows, H-plale 

Camera to photograph lull, sire cartc-do-visitcs* uith Focussing Screen. 

Dark Slide, J Iras wnnu nt ed Lens, Hmss Fittings, Developing mid Filling 
Solutions, Packet of Dry Plates, mid full Instructions, enabling any atria* 
tcur to mice a good Photograph, Price So. 6d., or stcurely packed by 
Parcel Post, de. 


7/6 


Complete Photographic Outfit. 7/6 


Comprising ECLIPSE CAMERA SET. as above; also PHOTO- 
GRAPH IC PR]NTING API 1 A R ATUS. consisting of l I.irdwnod Printing 
Frame, with Brass Spring Back. Sensitised ALbuunniscd Paper, Gnld 
Toning Solmion, Fixing Solution. Glass Rods, Cards f r Mounting, with 
complete Ins-ructions. Also Hardwood Folding ‘1 riprvd Stand and Focus- 
sing Cloth, Price lu. Gel. Securely packed, post free, Bfi.Gd If packed 
in portable Mood case, with lunged lid and leather strap, us m illustration, 
9lI. extra. 


Fretworker's 

New Designs, 


Every Set is carefully examined before being sent cut, and 

guaranteed to be in working order. 

N.B.—If Apparatus does not give satisfaction 
and is returned uninjured within three days of 
receipt, we guarantee to refund purchase money* 

42s., loos., and upwards, 
nf PJultiL, 1 r.ipluc A tunarai uti, one 
stamp. J. H. SKINNER A: CO., EAST BEREHAM 
NORFOLK. 

Wholesale Agent for London—J. MOTHERSILL 
v' lb Jloway Road, N,, and£, Southampton Row, *here 

S.iinplv> in,iy be seen. 


* 


0 


1 


M 




j 






Bettor Sets 


10 s, fid,, 21S 


OB - Special Fretwork De&i 


Fit, in commemoration of Her 
Majesty's Jubilee, sige, 36 lit, by 06 in., price ?5, td. 


■4 


Cnuijilcie <. nlaliigue 


Catalogue of Machines, Designs, Wood, Tonis. Ac., with 
several Hundred 1 UuMi;* Linns, and lull Instructions for 
Fret-cutHng. Polishing, and V.irnJshtng, pricead., pust free. 
Gocul Fret Saws, is tt\ tH«r gross : hesi tin to rs fnrr gross 


Wall Bracket 

Price 5cL 


j 








Patent Applied for, No. 5130. 


BUY from the MAKERS, the Oldest Established and 
the Best House in London. Stock kept for Carpenters, 
Wood Carvers, Turners, Fretworkers, Amateurs, and 

Mechanics. 


Qq 
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¥ - 
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—e 5 £-: 
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WRITE TOR PRICES OF WHAT YOU WANT. 
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i 




OBSERVE THE FOLLOWING 




i. 






■B 1 


For adjusting the Irons of all English Pattern Bench Planes* Can be 
easily fitted 10 any Smooth, Jack, or Try Plane, without alteration of Irons 

already in use* Price 2s* each ; post free, 2s* 3d. 

Price Lints free by post an appltention to Sole j Walters, 


i l i 


COMBINED 

Tool Cabinet k 
Work Bench 


r 


* 


PRICE* 


:ti 


m 


WITH TOOLS COMPLETE 




f' 




J 


I* 




iM'i 


■ 


?£r* 


,€S 10s 


CHARLES NURSE and CO 


J 


* 


* 




■/ 


PLANE ITIAKCRS AND TOOL MERCHANTS, 

!S2 r Walworth Road, London, S.E. 

(Established iS41.) i 


fe 


r' 


I 


Or Cabinet fitted with 

Vice and Bench Stop* 
but witliout Tools 


4 _ 


Can be supplied in 

Dark Walnut 
instead of Ash for 

5s. extra. 




* 


1 J 


i 5 * r 


*■. 


■* 




; Fretwork and Carving 


'r 


Etj. 


,tr\ 

.■ ■ ■ i •* 


b L 


f L 


J - 


1 Jus Combined Cabinet and Work Bcncli Is made of Polidied A^li* with Solid Hecch 
Top or Bench, ii in* chick, and is fitted with Iron Parallel Vico, and with Bench Stop 

for planing It lias a back board with rack for holding Tools, and 5 Drawers as iihown 

w*" ^ *. | k 34 in. high x 36 in* wide x 17 in. deep from back to front* It is 

Jilted up with .)3 best Fools, such as we sell 10 Mechanics, and specially selected for 

general work. All of full size and fully warranted, A Li^t of Cements will be sent on 
app] icnt ion. 


GOLD MEDALS AWARDED TO ODE CUSTOMERS* 


f. r 






a 


i 


©j 


• 1 


JL Jb^ £ out—Lists Nos. 41 and 40 of Latest Designs,‘with Instructions 
jfj for Fret Cutting, free on application 1 Complete Catalogue, Nos* 
y 39 and of Designs, Machines, Tools, and Materials, with 1,400 
5 * Engravings, od. ; Book on Wood-Carving, for the Guidance of 
L'J Beginners, wyh 50 illustrations, 90. ; Five sporting Photo-frames, 
\J No. 845* including illustrated one, 3d*, free. Please quote nuni* 
™ bers of Designs when ordering* 


« 
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XOTK THE AD J) It ESS 


MOSELEY & SON, 323, High Holborn, W.G 


k J*" 

Jdr*wi 


m. 


\ 


it 


HENRY ZILLES & CO., Publishers of "The Amateur* 

24 and 26, Wilson Street, - Finsbury, LONDON, E.C* 


7 F\ 845* 


if ► I 


No. 
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Manuals of Technology 


A Pleasant Surprise is in Store for Every Subscriber io 


Edited by Prof. AYttTOX, JP.M, and 
MICH Alt D WOUMMMIi, M.A. 


a 




for JANUARY {ready 


THE DYEING OF TEXTILE FABRICS* By j. J* 

Hummel, F.C.S*, Professorand Director of the Dyeing 
Department of the Yorkshire College, Leeds* iVtih 

Numerous Digrams, Third Edition, 5?* 

STEEL AND IRON. By WILLIAM HENRY Green¬ 
wood, F.C.S. , M. I.M*E* f Ac, With 97 Diagrtwtsfrvm 
Original Working Drawings. Third Edition, 

SPINNING WOOLLEN AND WORSTED. By W. S. 

With 


Dec. 19, price 


6d .). In acknowledgment of the wonderful success this Magazine 
has attained\ the Publishers have determined to present to each purchaser of that Part 

a copy of a new worl\ expressly prepared for the purpose , entitled u The 4 Little 


Folks ’ Autograph Book. 


n 


It will therefore be well for intending Subscribers to 
Little Folks for January in good time , so as to prevent disappointment * 


55. 


order 


a 


BitiGHT McLafh^, M*P,, Worsted Spinner. 

* 69 Diagrams. Stcofid Edition. 45.6b. 

Oill OB CUTTING TOOLS. By Prof* H. R* Smith, Professor 

of Mechanical Engineering, Sir Joseph Mason's Colley 

Birmingham* With 14 EnLiingP/ahsand 31 Wmdcuit* 

Second Edition* 3s* 6J. 

PRACTICAL MECHANICS. By J. Perky, M.E., 

Professor of Mechanical Engineering, City and Gniloa 
of London Technical College, Finsbury. With ntrnicrous 
Illustrations* Third Edition, ?s. 6d* 


In the January Part of 

commenced a New SEA STOKl by W* CLARK RUSSELL, Author of 

Wreck of the Crosvenorf &entitled “Master Rockafellar’s Voyage;” and a 

variety oj interesting features f particulars of which will be found in the ?iew Pro¬ 
spectus r to be obtained at all Booksellers'^ or will be sent post free on application. 


*( 


Little Folks 




L 


a 


The 


1 


DESIGN IN TEXTILE FABRICS* ByT* R.A^HE^ 

hurst, Head Master, Textile Department* Bradiord 
Technical College* With 10 Coloured Plates and 100 
Diagram!. Third Edition. 4s. 6d. 

WATCH AND CLOCK MAKING. By D. GLASGOW. 

Vice-President, British Horological Institute* 4s. 6d* 

I Cabell A Company, Limited, End got* Htll, Ecnd^n- 


The most beautiful Gift-book for Children is the 
Volume, price 3 s. 6d., containing 432 quarto pages full of interesting Stories, Games, 

and Entertaining Papers, with Illustrations 

CASSELL & COMPANY 


c< 


Little Folks 


J) 


Christmas 


: 


. A 


nearly every page. 


J 


on 
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Limited, Lmfcate Hill, London. 
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Printed and Published by Cassell & Company, Limited, La Belle Sauyage, London, E*C, 
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